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Example 1
Select ename NAME from "T emp" ;

a8l (sde Sgiz leiuedl ouwVIl UV double quotation  gog i
Example 2

Select FIRST_NAME NAMESSS ,JOB_ID

from employees

NAMESSS JOB_ID
Steven A0 _PRES
MNeena A0 WP
Lex A0 WP
Alexander IT_FROG
Bruce IT_FPROG
David IT_FPROG
malli IT_FPROG
Diana IT_FPROG
Mancy FlI_MGR
Daniel FI_ACCOUMNT
John FI_ACCOUMNT
Isrmael FI_ACCOUNT
Jose Manuel Fl_ACCOUNT
Luis FI_ACCOUNT

NAMESSS  (JI aocwl Jg=i FIRST_NAME L ol b>\s
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SELECT *
FROM departments;

DEFLETEIERT 1IN DEPARTREMT HaiEIE MORAGER 10 MCATEIE 1D
10 W dminialrstion 20 1700
20 Marketing i) 1E00
B0 Ehippirg 124 1500
ED IT 0= 1400
ED [Sak= 149 =00
20 Exacilive o0 1700
10 Wecounting a5 1700
180 [Zomracting 1700
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Example:
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SELECT department_id, department_name, manager_.id,location_id
FROM  departments ;
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SELECT department i1d, location id
FROM departments;

| FEEGHETIENT _IE CVCA TN D

| 10 1700
| = 1E00
[ 1] 1500
I B0 1400
[ 1] 250
| o0 1700
[ 110 1710
[ 150 1700
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SELECT location_id, department_id
FROM departments ;

LOCATION_ID DEPARTMENT_ID
1700 10
1800 20
1500 50

:dept table 0 390 2 ,lus

S50L> selectkt DEPTHO ., DHAME Ffrom dept;

DEFTHO DHAME
18 ACCOUNTIHNHG
28 RESEARCH
28 SALES
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SELECT ename, date, sal
FROM emp ;

ENAM DATE SAL

KING 17-JUN-87 1500

S0L> selectht DEFTHDO .DHAMFME ++rom dept
DEPTHO DHAME

18 ACCOUNT IHNHG
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SELECT last_name, hire_date, salary
FROM employees;

LAST NAME HIRE_DATE SALARY
King T7-JUN-57 24000
Kachhar 21-3EP-63 17000
Ce Haan 1Z-JAN-93 17000
Hunald O3-Jak-80 8000
Emst 2T-hAY 91 BOCO
Higgins O7-JUn-94 12000
Gigtz O7-JUk-94 8200

20 rovws selected.




‘nter statements:

select EMPLOYEE ID , FIRST WNAME,LAST MAME ,LAST MAME from employees

Execute] [ Save Script ] [ Clear Screen ] [Cancel

EMPLOYEE_ID FIRST_NAME LAST _NAME LAST_MAME
100 |Steven King King
101 Meena Kaochhar Kochhar
102 |Lex C'e Haan De Haan
103 Alexander Hunold Hunold
104 Bruce Ernst Ernst
105 |David Austin Austin
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SELECT last name, salary, |salary + 200
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| LaST_HAME SaLARY S&LARY 300
|king 20000 J4Z00
[Hie i 17000 17200
|Da Haan 17000 17300
|Hun=id Q000 9300
|Ere=a [} [l
Hadstar 15000 133003
Fay ECON E300
Hicggns 12000 12300
GiglT B 2500
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SELECT last name, salary, 1l1l2*salary+100

FROM employeas;
| LAOWST_ FL Rl & LAY 125 ALARY - 100
[King 4000 100
|k hres 1 7000 4100
|08 Hasn 1 7000 100
|Hunald a0 10A100
|Erret BLLH 21
Hanstein 13000 156100
Fay EO00 T30
Higgin= 12000 144100
(=T1F3 B=00 9700
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SELECT EMPLOYEE_ID , SALARY *15/100
FROM employees;



EMPLOYEE_ID

100
101
102
103
104
104
106
107
103
109
110
111
112
113

SALARY*15/100

3600
2550
2550
1350

a0a

720

720

630
1800
1350
1230
1185
1170
1033
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SELECT last name, salary, 1l2*(salary+100)

FROM

emnployees;

LAST MAME | SALARY 12 SALARY - 100

King | 24000 JH5ZI0
Hiochhar | 17000 205200
D Haan | 17000 20520
Hurokd | 200 105200
Erns | 601 750
[Haitstsin 1300 | 157200
|Fay G000 | 73200
[Higgins 12000 | 146200
[Gietz B30 | 100ECD
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EMPLOYEE_ID 15°(SALARY+ 100}

100 361500
101 256500
102 256500
103 136500
104 81500
105 73500
106 73500
107 B4500
108 181500
109 136500
110 124500
111 117000
112 118500
13 105000
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SELECT last name, job 1d, salary, commlssion pet
FROM employeeas;

Lokl AR JUHE AL AHY DOSIRESSI0OM FL]

Him A0 _PRES 24000

koihhar -“-L-l_‘\-"P 17000

ama

Tl Bi MR | 0800

Ahel B4 REP | 11000

Taylar 5A_REP [ 300 2
Giats 05 ACCOUNT Hi00
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SELECT last name, l2Z*salary*commission pot
FROM employeaeas;

| LAST HAME TFSALARY-COMMISSION PCT
|Hing
|Hu-:|'har
|Ziokay 35200
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Example

SELECT last name| | job id As "Employees"®
FROM employeas;

Employees

Kirgal PRES

FochharaD_SF

Ce HaanaD W

HunoldIT_FPROG

EmatiT_FPROE

LamnlziT_FPROG

MloungosST_kdk

Hap=5T CLERK

20 mves selected

.Employees _swouwg I1>lg sg0c (9 @iandbg 8o walbbgoll powl 90 Lo 0i

select FIRZT NAME| | last name as "name of employee"™ from employeses



name of employee
Stevenking
Meenakochhar
LexDe Haan
AlexanderHunold
BruceErnst
DavidAustin
“WalliPataballa
DianalLorentz
MancyGreenberg
DanielFaviet
JohnChen
lsmaelSciarra
Jose ManuelUrman
LuisFopp
name of employee
DenRaphaely

name of powl w=i oo ol (solidls JVI ooVl Ol (gsludl Jbodl (o x>\
employee
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a9,

SELECT last mame | |* 18 a *||job_id
A2 "Employes Detaills™
FROM employaas;

I
|
[king e 2 &0 PRE=
|Kochiee is & A0_WP
|Da Haan is a a0 WP

Employee Dedails

|Huncld i= a IT_PROG
[Er=tin a m_PROG
|Lorertz is & M_PROG
ihl-n-l.rgu: is @ ST_mianN
|Raj= is = 5T CLERK

r

20 raves selechk=d
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.single quotation w o=l 2y sl wledSJl o9 iz Vsl
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* Increase readability and usability

SELECT artment name ||
'[, it's assigned Manager Id: ]!
| | manager id

AS "Department and Manager"
FROM departments;

Department and Manager
Administration, it"s assigned manager [D: 200
Marketing, it's assigned manager ID: 201
Shipping, it's assigned manager I0: 124

B rows selected

F19 Copyright @ 2004, Oracle. Al rights resenved.

SELECT last_name ||: 1 Month salary = ’||salary Monthly
FROM employees;

MONTHLY

King: 1 Month salary = 24000
Fochhar 1 WMonth =alary = 17000
De Haan: 1 Wonth salary = 17000
Hunold: 1 fMonih salary = 2000
Emst: 1 Month salary = G000
Larentz: 1 Month salary = 4200
flourgos: 1 Wonth =alary = 5800
Rajs. 1 Month salary = 3500

20 ronwg gelactied,
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SELECT department i1d
FROM employeas;

DE PARTREENT_

BB LEE e R e
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SELECT DISTINCT department i4d
FROM employaas;

DEFARTMENT_ID

z| 88| B 8=

B remee sslactad

sholl sg0ll powl Jud DISTINCT oS g5 ww 8,,Sioll Geaall Juzi oS
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DISTINCT  &olS plasiwl ass oLLS5 Usa sl

Example:
SELECT DISTINCT department_id
FROM employees;

DEPARTMENT ID JOB ID
10 | AD_ASST
20 | MK_MAN
20 | MK_REF
RO /ST CLERK
50 |/ST_MAR
50 |IT PROG

54 REP

13 rows selected.
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ORACLE @ ISQL*Plus

Pa:mr\d ﬁ HHlE

Entes et atemants:

Browse... || Load Scripl |

A

T

R

E:m:ura “uit WDII-(Q(II}HH -

Claar Scresn I
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Sawa Script |

Jadll (adla

(P PRI ‘:_J\ (SELECT A\Lu) sl SQL  Jex 4US Jiadl) 138 = Ll 4l
e 280 5 4US i Lee Ul gy Al 40l )Y 20 8l Gy IS 5 Clibull & L i
A8 laall s SELECT  Alas e Abual) ililaall aladind Wl LS SQL
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AR Jaad)

-165>0 Vg0 il

HEI RV
oLl o hhsd acgozo poMxiwl 48l W
. SELECT  alo> e asldl obldl ey aulSel W

-

4ad8a

(SELECT Statement)  daseall 2] dlaa A o jeilly 48U 8aa ol) 8 Liad ]
038 (e Enaall it Juadll 138 oy Jslandl e il o s il 5 DA e A
4\.\.1_).0}‘ ‘ @Mkjﬂésgudj\dﬂ\wﬁbhﬂ\ PWQP‘&N}‘ Ja dlaal)
Oe ¢ g la i) dea Lo il dles ddleiall ) gall G i o ¢ Apma Jsia lly Cas
2oLl a5 (gaelatll s il 5 Tyl e el 2y ko s Gyl CLlaall G
cilipll ) G sl

“retrieve all

employees
in department 90"
EMEFLOYEE N LAST BT B0 0 WEPAHTRENT D
100 |King Al PRES a
101 (Eochhar A0 WP = 1]
102 |De Haan A0 WP a0

il 225 Bgaus 90 08, 8,15Vl 08 aibgall JS Uose dux ¢ rlundl e
ao> (58 WHERE §,Lell dlol (s1,b e pis 13D . ab,c 05 Sl u>gll
.Select

SELECT *|{[DISTINCT] column/expression [ alias],...}
FROM {table

[WHERE condiition(s);

.FROM 4,49 32 i WHERE 4,49

10310 Wge.o ,lusl

il WHERE @S plazuiwl lpalssow Bgw (il Weaall saz5 Ol ,Sou
. Jgazdl oo LpoMviow! piww sl Sl o> 86186V b il (sl Sgix

(el dlelo g0) yolic @W sle WHERE (o
e &5l >l 2y Sl sgosdl ool ¥

. Lol byss X

pudll o dcgoxo gl anusll gl sgoel ool ¥



SELECT employes 1d, last name, Jobk id, department id
FROM employaeca

ERE department i1d = 20|;

E PR OYEE 1D A5 HAKE JEHE TR DEPARTRMENT |1
100 |King & PRES ad
101 |Koackdar &0 WP L= il
102 D Haan A bR 21

> 1038 90 08, ool dolsdl wblul jeeb sludl Jliodl (58 a5
s powdll g ol oblul o) WHERE  plaseiwl o0

1 >l Jlo
Enter statements:
selecrt FIRST_ IMNAME ,DEFARTMENT ID TITrom Emploveses
where
DEPARTHENT_ID =G0

FIRST_NAME DEPARTMENT_ID

Alexander B0
Bruce B0
David B0
Walli B0
Diana B0

WHERE ol

byl 1ia g WHERE  paiows duse WBgao Cgoms ol wao i 1y bodic
. bnad Bgaall i HLasVl az iy

ags=s shoell byidl s WHERE  @olSs b yidl @do> lauig

il o8, 9 puwVl 8>, (SELECT statement ) ao> ¢ (asludl JLadl (59

:ab> Mo
&3l pud ll wloMe lplo> gogy usledly Vg =l dcgozo

DD-MON-RR  §,lixoll gu,Ul @sws Layl g (Single Quotation)

Gl 9 O, W (58 Sy spridly (9> 89 Sy gl (suou

\ \

SELECT last_name, job_id, department_id
FROM employees
WHERE last_name = 'Whalen’;

Be,> 8Ll S JoVl o=l Lis
0 )0

J2 Jgazl U3l LAST_NAME  auls JSoo Oy ol s (abudl JUJI (58
auls JSw a9,20 o 0V byadl Lo auie ol cus> Small ol Capital  a9iSo
pew

ol (0,8l Jioy c@usac JSLol guo s dusledl Uz ORACLE  wbly aclgd
DD-MON-RR. lzoll gu,Wl yoye Ul wsulgidly « 358l coleludle ool pil

Ul Jasll (58 (sdasi 20, Wl yo,e dko L tala>Vo

9 UeSy s Full US Hu2i Sy @S Wedluwy Lou, WMl pasy:ala>Mo
Joasll

. single-row functions plassiwl wdosy Vg « sJUII



(a5,lall UMoleo) &,laoll bbg i

Jolos] Szl
= Soluuy
> oo S|
> = Soluw ol o S|
< oo S8
< = Soluw ol oo J3
<> Soluw V

(a0, wMoleo) &,)laonll by i
. &8Loll Joe aul8oV Josiuww @i,landl bog i
:Jlo
. . WHERE hire_date ='01-JAN-95’
... WHERE salary >=6000
.. WHERE last_name ='Smith’

. WHERE 5,89 59 Josioww Ul Sy V (Alias) lsiwod! oowVl

~ -1 & Lol Moles plisiwl
WHERE  alo> «sd 50U yusi @liod byl @las sd @,laadl &Molso pasis

Jliadl (s laS

SELECT last name, salary
FROM employees
WHERE =alary

LAST HEME SaLLRY
MAs10= 2600

angas 2500

ool Guabbgall @918) Liyedl g sVl ool poMziwl i (gludl Jloll (nad
. 3000 l.SngL._g 9| UY) J§| 0 e ugl.az;

Sobuw V @l ale @WVall <> o0 Vou =1 gl A= plasiwl o,Sos j@dasMo
: W Jlodl (58 oS

Enter statements:
BELECT last _name, job id,salary department id

FROM enplovees
WHERE salarvy™=5000;

LAST_NAME JOB_ID DEPARTMENT _ID
King AD_PRES 24000
Kochhar AD WP 17000
De Haan AD WP 17000
Hunold IT_PROG 5000
Emst T_PROG (000
Austin IT_PROG 4300
Pataballa IT_PROG 4800
Larentz IT_PROG 4200

pel sUacl i 5 sl 5 @aubbell g 55Vl sl oMsiwl oo (alud] Jldl (s
e vslasy (uill Gasbgall JSJ elsg DEPARTMENT ID  awad iyoll leius
WHERE 8,44/ d=oly &oud slacl pi la @a>Mo . 5000 Ssluw Y o




Lol palsinns  ouabg oll Jsis Lol seoc puis 0,la5 5000 O] sl
5000 ol V sl

1, lol) S,z wlboleo

oleodl i Jolsoll Csasoll
BETWEEN small AND Big | <& J’J’ wi ;jf
NOT BETWEEN Aouill
w\piigg  Small
Bigao.sJL,
dcgoxo yu Aoudll b
IN(set
NOT IN (set) o il pusll oo
s
NOT LIKE LIKE Aouy Qs Aonill Jo
%._49.0
IS NOT NULL IS NULL ac,lb doud b Jd

:BETWEEN b, plasiowl

SN ST @9 uiound w Qoud jax) paiwi BETWEEN o=l aoMe
.Sl aogsll gy o5 AND  Lpads 05 Vgl Sy2all dousdl Lpaudy o5 BETWEEN
comioadd]l G Saedl (88 Wesall WUly glosiwY ooz

SELECT last name, salary
FROM employees
WHERE salary|BETWEEN 2500 AND 3500

| LAST MAME S0 ARY

[Rajz 3500
[Davias 3100
[Matoa 600
[wargas 2500

BETWEEN b, plaziwl

51 3500 9 2500 (0 il razis ool puibgoll Glly uase o Jioll (sds
89 U3 e U3 gl 2500 8,08 i po Ugolin (uill (uabeall Gl Lose ow wl
3500 oc sz V bl s

on Lo ail, Sl Guibgall Jgaz ¢ Besall €loiwl o bl Jliall (28

- : ) . 3,500 2,500

Wb aoud ST 05 Vol @oud U1 sass of e BETWEEN by go poudll 1w

51 Jlo
Enter statements:
select FIRET MNAME, salary from employees
where
salary kbhetween S000 snd &000;




FIRST_NAME SALARY

Bruce B000
evin 5800
Pat G000

IN byl Jolso plaziwl

rwed G Rogis pudll o dcgoze SIS Aoy e Gl Joleoll 13D paziiuny

: Jlo
SELECT employes 1d, last nams, salary, omanager id4d
FROM employeaesas
WHERE manager 14|IN (100, 101, 201);
EMFLOYEE I LAST HARME | 500 ARy MARAGER 1D
o2 [P [ 000 20
200 |[Wetisden [ a0 101
205 |Higgeas | 123000 101
101 |knchhar | 17000 100
102 D Haan [ 170m 1
124 [Mourgoe I =300 100
148 | [Fickay [ 10500 100
01 [Hartstain | 13000 100

2ol 08, 9 irell g 5Vl oVl 9 bgall o3, LoMiwl pi (Bluwll JUeJI (9
. (100,101,201) (s ppol8)l il uyaol] Jos bgo SV
o 0330l pBLVI el (sJe Sgizs @l a3 MANAGER_ID  >goc bh>Vg
) i o]l
(e 9l Wg,> gl pBB,NWLLIl o £95 Sl 8o Josiown Ul Soy IN b ,w
ol Garabgal) pudll o3, 9 a0l 03, 9 abgall 09, 8w Sl JUadlo
(Vargas sl Hartstein) Lo opilocwl
SELECT employee_id, manager_id, department_id
FROM employees
WHERE last_name IN (‘Hartstein’, 'Vargas’);
OloMe (89 90 l9igSy Ul wd (Buslow ol Vg,=) &,lanll 2y loaic o>V
. SINGLE QUOTATION (¢ ') juasdl

1S ode JUlo
Enter staterments:
Eelect FIRST NLWE, salary from employees
wheres
salary IMN(SO00 , &O00) ;
FIRST NAME SALARY
Bruce E000
Fat G000

ase V@V dllss 6000 LS SALARY  aoli ol (aludl Jliodl (s Jas\s
5000 Ssbus wlio

LIKE b i plassawl
ES By> 0 S| 5l Wz el b oo slocwl e sl Siow S

aalS)l o B> (0 ,iS| gl B,> (Sslas) UNDER SCORL (L) pasiws M
. UNDER SCORL  (_)&o\Mey a>lo)l (,m)l ire Losmid.lpic el shooll
() plazsiwl Uy B> o S| ssladd percentage (%) passows N



Wo,=l 2o Lpolaziwl Soug saxo mell (slguiell caseJ LIKE  paziws) W
SINGLE ' ‘aoMe o LIKE b5 sl @ous)l g9 wuzs asig 08,Vlg
(8,65 3ol Lail Bg,> ailho pisw u>QUOTATION
. @cumeall paill dcgozs (sle (silguiell G ) LIKE by plasewl *
. Oyl o el gl oo sle Juy Percentage (%)
. a>lg ,> sle Jiy UNDER SCORL ()

SELECT first name
FROM employees

WHERE first_nameILIKE ‘S%’I;
omibgall (uabeoll Jgas o JgVI powVl LoWiwl o (ludl JLedl (5o
o
aalS plaziwl o Ld LY g oVl 8L byiiu Vid 9.5 &y ppiloawl law
. LIKE

SELECT SALARY FROM EMPLOYEESD
IMHERE
SALARY LIEKEE ':500!';

SALARY
2500
B500
2500
2500
3500
2500
13500
10500
9500
7500
9500
500
105800
9500

b,u31 o8] &V pp) il Gasbgoll Glise @9,20 1 (giludl Jlioll (08 Lidg
.500

SELECT *
FROM employees
WHERE last_name LIKE'_A%"*

Al Gyl Ly slonl apd ool guilbgall JS olly pore by La Jbiall
Ll Wols iy aoglen jue Loyl g )=l (8L 5 Jgp=xo JoVl Byl S 9>
8l o Jxid % o5 A 8,5 g 8 JoVl sl oo Y () lagiwV
gp=oll Bg,=

+,>1 Jlio

Enter statements:

SELECT FIRST MNAME FROM EMNPLOYEES
WHERE
FIR3T WAME LIEE ' t%'

FIRST _NAME
steven
stevan

stephen



9,2l gy sloowl pp) il puabbgall UVl powVl Lose by (ludl Jliadl
Wils 1iJs Lyl dogloo sue B9yl (s3lg Jopxo JoUI By=llg ju20 By> t (sl
U Jz=o Jid % 00t 9> gai o5 oVl Bzl o Yy (L) plasewV bxb
(%) 9 &gp=xoll Y9,
SELECT last_name, hire_date
FROM employees
WHERE hire_date LIKE '%95’;
oeibgoll Jga> o el 2yl 9 oVl ooVl oMsiiwl 05 (goludl JUJI (59
95 w09 wsSy Ul byin e Slogl pgs Sl 88 ppiusi o5 Al Gasbbgol)

UNDER SCORL (1) L slocl oye sl 5 Lonie

r ooVl Josiows Ol (Seu

SELECT employee_id, last_name, job_id
FROM employees
WHERE job_id LIKE “%SA\ %" ESCAPE "\’;

! EMPLOYEE_ID LAST NAME i JOB_ID

i 149 Zlotkey S8, TlAN

! 174 Abel |SA REP

! 178 | Taylor |5A REP

i 178 | Grant A REP

ol Gaibeal) aaubell o oVl ol 5 abgall 08, 3 (bl JGiodl ad
(L) 9> &g SA Lo ¢udy> gl ppuiandog

‘ IS NULL buis plaseiwl
bl sle Soizs V dod T (e V) ol paxa) Jolol 1is pasiwy

SELECT last name, manager id
FROM employees

WHERE |manager id Is NULL|;

| LAST MO
|I-|||q

RMARALER |1

CNULL sl sl wbly lpy a0 V (sl LMl 5Ly ISNULL - byidl
oMo juc gl (@gp=o Sl 8,9gi0 ju€ Aaaxo jut doud @ NUll aoud

Null 8o (=) plazicwl Sy V W3

select ename from emp where comm= null Josii Ul (Sou M9

V il Guaabgell Jgas oo ouwadl o)l g slocw VIl 8> iww (3ludl JUa o
) 20 UgSloy
MANAGER_ID &l Ul a5 9 juaw awly gudg juaw 98 KING Ul o Lipd)
(as,ld
Al aabbgoll Jga> (o dgosll g @ianlsg o )piJ[MXJI v Ul Jbl
. (Wonc Vel V (sisoy) dgoc op) Gud
SELECT last_name, job_id, commission_pct
FROM employees
WHERE commission_pct IS NULL;



| LAST NAME | JOB_ID | COMMISSION PCT
ing |0 PRES |

Kochker R |

Higgirs |&c MER

[Gintz G ACCOUNT

aushioll bbg,ull o acgoxo
WHERE  &0lS g0 byidl @lo> 58 lpolagiwl (,Soy duibio byyw e\ s

Jolgell ol
AND wasiy Gubyi Gw byl passows
OR e oo pw band) pasiius

. 189 lodax>| (g8
NOT 09 Lpaly Sl byl s o
-.b).MJJl [is 99X pAC LG9 LS

:AND b il plaswiawl
oo oubyidl oo MS (385 wllais AND  Jolso

SELECT employee 14, last name, Jjob 14, salary

FROM emnployeas

WHERE |salary ==10000

BN Job 14 LIEKE *%MAN%'

£

EMMLOYEE_N) LAaST MAR| ACHH B I Sl Y

|
| 149 |Dubley TA_MAN | 10500
| 2 [Harstan PE_PAAN

|
oéboall JSJ Cisell 9 dsudbsll g oVl g ebbgall 08, palziow @ludl Jledl
ooy daudbll powl )l Gusi (59 9 10000 Soluw gl )uS| Cire Uil il
CMAN &l Gog =l
>l JUo

Enter statements:
$ELECT FIR3T NAME,salary ,COMMISIICON PCT FROM EMPLOYEES
WHERE
salary>-10000
and COMMISITON PCT is null

FIRST_NAME SALARY COMMISSION_PCT
Steven 24000
Meena 17000
Lex 17000
Mancy 12000
Den 11000
Michael 13000
Shelley 12000

10000 ¢r0 1S! Liyo Ugolin (il cuabeoll wlly Lolsiwl 1y Jioedl xd s




oo ubyidl 3abz5 o WY Lidg dgac wsish Vg

:OR bl plasuawl
1o Guboyidl o Sl ugsy ul Lllaiy OR

SEELECT employee 1d, last _name, job id, salary
FROM employeeas

WHERE | salary == 10000
OR Job 1d LIEKE *SMANYS "

| EMPLOYEE ID LAST HAME AR M | SALARY

| 100 | [King A0 PRES | 24000
| 101 |[achhar A0 WP | [Foa]
| 102 |[De Haan A0 WF | 17000
| 124 | Waungos ST_miard | 5300
| 149 | Tictkay S, kG | 10530
| 174 |[Ahel 58, REF | 11000
| 201 |[Harstein M A | 13000
| =05 [Higane A _MGR | 1200
B rowve salachsd

0or< 3y Wil (sisy 1329 AND (o Yo OR  useis Liod oLl Jliadl (56 Lidvg
Wbl uosc ol (10000 Sobuwy ol o »sST) ol Vgblasty Guidl Gusbgoll WUl

wlio

- MAN  Gg,x)l (sle Seixi aaubbg (59 Uglosws Sl uabbgoll
leLla, ST_MAN .¢ wlbgll Ul a= SALARY  wli,oll sgoc 9 Ll

. 10000 (0 uSI

: NOT  bouidl plasuiwl

EELECT last name, Jjob 1d
FROM employeas
WHERE | jok 14

HOT IN (“IT PROG", "S8T CLEREK’, "“SA REFP” )|

LAST MAME I JOE_ID
Hang |=n_PRE=
oz hhar [=0_wF
O Haan WP
Fourga= [ST_Man
Tty [Ba MAN
Whalan |=0_AmaT
Harlaten [ri=_rtr
Fay |hk_REP
Higgins [2c_MGR
Gielz |=c_AccounT

10 rorevs Selacied

1y Ll csuisou boyidl puSe oJl Sadus NOT  énlS olasicw! auogs Jbadl lis
IT_PROG’,'ST_CLERK’, pgiinbsy il liclo wslsgll JS,Lisl Jliodl lid (58

u'ﬁl_]'og

Ml 0 Logio ST osle Sgsms V waslbgll ol ass goll (sdg 'SA_REP
& Lol

>l JLwo

Enter staterments:
F‘SELECT FIRST_NAI'IE FROM EMFPLOYEES

WMHEERE

FIR3T NAME not like' t%';



FIRST_NAME
Meena
Lex
Alexander
Bruce
Diavid
alli
Diana
Mancy
byidl puSe (sl Saiug NOT - &lS plasiwl gy Jliodl lis
G,mdl sle ppio Wy> (il SgizeV il Guabgoll Jkodl 133 (58 2y Ll (sasou
(1)

BETWEEN, LIKE, and , null  sJlc aliol

... WHERE job_id NOT IN ("AC_ACCOUNT’, ‘AD_VP")
... WHERE salary NOT BETWEEN 10000 AND 15000
... WHERE last_name NOT LIKE %A%’

.. WHERE commission_pct IS NOT NULL

&, L)l Wloleoy auihioll wileleall wUgJs

Joleoll auaw

2ozdlg @onwill 9 wyall) dulusdl ©\Moleoll 1
: : (exklly

(3a02Vl o) b0Vl (ga) || Joloo 2

<=, < , >= , > , =) &, ulMsleo 3
(<> ,

IS [NOT] NULL, LIKE, [NOT] IN 4

[NOT] BETWEEN 5

-3 (AND ) -2 (NOT ) -1 &ushioll wMoleoll 6
(OR )

il ohpaill Js> ulgdVI plazawly Jolsall s 58 @sloVl sl ol Sa
. Vol e ol by

SELECT last name, Jjok 1d, salary
FROM employeas

WHERE Job 1d = *SA REP’

OR job id = ‘AD PRES’

AL galary = 15000;

LAST HAME | JOB I SALARY

ang |0 FRES 24000
Al |54 _REP 11000
Taplar |54_RER BECD
Grart [54_REP 7000

. owlgdVl plazeiwl ausawVl aclgd solss
.OR  plaziw! o bodlas| duais o Ulb i a>g) JUodl [3d (59
.SA REP  aadbell wsSi ol JoVI bl *
wle Jaz cdoll uss (58 9 AD_PRES  aauboll weSs ol csolidl byl *
. 15000 UL )ASI 0

agJoVl cldV LwlsdVI plasuuwl




SELECT last name, Job 14, salary
FROM employass
WHE%EI:fj(ﬂ{_ld = "Sh REFP"'
OR Job_1d = *AD_PRES")
AND salary = 15000;
LAST MEME JOE D S LAY
Mg D_PRES 24000

. owledW weSs @uglgVly bog il susxi s pSmel) LwlgdVI plazeiwl
AND  J®S OR s ou ligd

Olbyiw Jid « pludl Jloll (sad

.AD_PRES gl SA REP Lol aassll 0sSs Wb JgVl byl *
15,000 oo uST ol wess ol ol byl *

ORDER BY l..u.a).nJls sl

Rogi lpil h>V 9 ORDER BY  awolS plasiwl LY SELECT ,»l G.za.uw);.]
.o el sl Sl sgesll powl leuds o5 SELECT ol 5[ (8

ORDER BY 4,89 ala.wlg) Wga.nll ;,9%
. DEFAULT iz @l cus aulsS byisay V 9 Sacladl sl :ASC
. Gl Ll sl :DESC

SELECT last mname, Job 1d, department 1i1d, hire dats
FROM emlr 1 oyraas

IORDER BY hire 4data I F

| LAST_MAME JOE_ID DEPARTMENT_ I HIRE_DETE
[Eing AD_PRES B0 (17~ AJM-EF
[eteteaden A0_ASST 10 |[17-8EPET
[Kochhss AL WP 50 | -6EFE3
|Hunald IT_PROE ED | D5-laM-50

[Erre=t IT_PROG ED [Z1-ar-91

-: old aboxlo
. Sacladl il psy =l 0 w99 DESC & ASC saxy oJ Jliodl o9 Ld
8 8097 sdg ORDER BY  @aolS plaziwl pgii SELECT LoVl @senis vyl
Jicg hire_date 98 ldg @ vyl shhodl g0l ool Lpudy 05 SELECT alo> 5l
Lolol (555 oS azpill weSs Ja=l plazwl
. ORDER BY  &alo> (59 (ALIAS) leiwnd! powVl plaziw! oSou <ol
FROM table
[WHERE condition(s)]
[ORDER BY {column, expr} [ASC|DESC]]; )
Lo il pay Bew il ae>iiwell Wgaall Sl saxi ORDER BY
.Saclai i ASC
w55 i DESC

WSSy il

2ELECT last name, Jjob id, department 1id, hire date
FROM aemployeeas

ORDER BY hire date IDESCI;

LAST HAME SOE D ] DEPLRTRMENRT 1D HIRE DATE
Dotkey S, AN | B0 @S- 1an-00
oo ST_taan | E0 1N ES
Grant ca& REPR | rTRYI =T
Loments M_PROG | ED | [F-FEB-52
amgas 5T_CLERK | ED | D)3
Taykr 58,_REF | ED | [Z4-MAR-38
malos ET_CLERK | E0 15-MAR-a8
Fay uk_REP | 20 1 781G .57
Diavies ST_CLERK | 50 Z9-J8N-57

sl 80,0 9 prasall 03, 5 Aasbosll 5 gVl ores o5y bl Sl oed



(o) gl 20,6 sgoe 25Ul i psés o

999.....1 JloS 1SV Ul 20Vl o yoym5 SV b *
: JlieS 22Vl o5 Vol 0,0Vl dossll ous gl pud  *
(95 by 01 ) 3 (92 by 0O1)

Zoo. sl |JS.&9 o A : JleS Cl.;.lx\” ) Uo).w dg)z”/cus *
u_u).;J| w9 \J_9| U229 6J£La_d| u_u)...” w9 T)_o| - -1 Null a ou$ *
. oLl

9 3008l puwl a2 DESC &S 33z (o, il Wesall yuSsi (sS)  H
L alS slwdl pMSJl LuSce o @olS)l 83gs 9 .ORDER BY 4,49
ewogs JWl Jliodd .SELECT  anslial 9 sgnsll 08, 5,05 Ol cliSey 1@das>Mo
il shadl sgasll 08 axi Bk e s wlirel (il sl e Cu> s

LY
SELECT last_name,
salary
FROM employees
ORDER BY 2 DESC;
(ALIAS ), Ricwoll puw VU i il
SELECT employee 1d, last name, salary*lzlannsay
FROM emploveas
ERFPLOYEE_ID LaST  HARSE AN SAL
| 144 Plamgas 30000
| 143 Mala= 31200
| 142 [Davies 37200
I 141 Raj 42000
| 107 Lorantz S0a00
| 0 Muhalen 52300
| 124 Moungos o]
[ 104 | Emsl T
| A2 Fay 70m
| 176 [Gram 4000

Al roeve Epkeciod

Soicudl ol e Jazs elliug 12 X S paidl ol wyuny Led Jbodl i 9
. annsal  powl dludacly
. Order by 1= annsal gog 05 S, LoSg

il (N 3908 o ST plasuawl

SELECT last name, department 1d, salary
FROM employees
ORDER BY department i1d, salary DESC);




| LAST HAME DEPAATMENT 1D SALAHY
[T I 440
IHautt,lem 20 13000
|Fay o 6000
|t crgos =1 SB00
Haj= &0 J=00
[Raj

[Davies &0 0o
[Matns [=1] 2600
[argan &0 2500

(, ) alad o3 JoVl sensll 2o oz iyl s s90c o S| plaziwl (Soy
baclas woipil pio dus irell 06 8,15V1 3, linog Jladl (589 (sldl 390zl i
JSJ il Sy s Wl iyedl wudni pgds 8ol uds (89 9 8,15 3, (sle
.6)')'

ol Lo wldgll Guuas (089 20 08, pouwddl (68 oluudV sgoc (oI Ulas 1518 *
awadb 13Sag L auwsy oo 20 puwsl) ausdb wojodl Ol a8 0l g0
S
SELECT  anild (sd Luw 3902 ORDER BY  paiiws Of o Soy o

SELECT last_name, salary
FROM employees
ORDER BY department_id, salary DESC;

aoilal oo 3990 L S0 powl plaziwl iyl liSew Cu> JUadl (59 La
Se0sdl plazowl wuwidl o 28 S LSS SELECT  do> (9 daocV

. aosla)l 59>90 Hue @] go department_id

Voo dac (e (@uial) sy o &nS auogr Ul Jsadl

* The order of ORDER BY list is the order of sort.

SELECT last name, department id, salary
FROM employees
ORDER BY department id, salary DESC;

LAST Haml | DCPARTRCNT 1 i GALaRY
Wehalan | n =4
Hanstain o 13000
Fay | 5] 5000
[Aoumgos | =l SE00
Raj= | oo 3500
Higginz 10 18
Giatz g 1o 0
Frant ey

20 rows Seaciad.

* You can sort by a column that is not in the
SELECT list.
i 1S5 &as 151 ORDER BY 8,Le (58 JoVI g0l (sde wuniridb Vgl 13w g9
13889 soldl sgoell s (e o, sl
ot J>I> uabgoll i 5 ppiblsl pulbwl (sde uabbgoll i JUadl (0o
Ll ppili e pwlwl (sde 8,15V

| : JEIEEN

Wl Joe (sde all usb 5,36 WeSH Ul Lz w1 JleS| Ay
gio Jou wlbi Sl pMeiwVl puass .1

. ISQL*Plus &y (Jaads) Js> .2

Gpai wlale daig iy 4

IUW)d WVAD



oo 8e1,8 ,iST 2Ll coowais Ol ISQL¥PIUS  ,oloVI odess Bgaw Gyl 14d po
. SQL wloyso

Boaall 3125 (58 WHERE 8,89 (sl (Sgizy oSl oloVl calo csainis Of eliSoys
Olhusgio pazows Ul wowoolgVl wle Jusisd wdy JS byl i sS .aog,20ll
el

i>9 posaill acgoze 9 WHERE 8,48 (s oud Jaw Of oSy Jadl wlusio
. Joa> puwl ol sg0c

(Substitution )y JI Olhusio

6 ool

alizeol puil) pMaiwVl

¢ = 3Vl oVl § = ool p8, § = il

bl &l 8o @iuso Aclgd o> dodaio wilS 18 WV 3> (sJ] alioVl

p3zxiual] oo Wbl Sl b g Whukio sl weny Juin Ol s il
31 (aS i)

J el waloll (5o @ulidl WHERE  8,84) liws 85430 UgSiw wlilull dcgaxeo

iISQL*Plus

pazeinll 8o Jooleii (sl ,Las ésminis Ol o Siow il (dSQL*PIUS plazswlg
plazwl cesyiwl al Wbl o dcgozo Saxi S avlzdl pposd om0 Cuxy
ol ,olgVl alo (58 Lol Olugio Gouas Ul &liSey .(Substitution ) Ll ©lusie
. SQL s 09

sl Jaeis aie 9 . e880 JSiin Ui sl pusll Ro Riogi Ul Sy Wiusio

+ Ui Wgw pudll Ol ax

Al Oljasio
1 Al Olyasio ISQL*¥Plus  plaswiawl! Ailgs
plaziwl e wdso JSiiv wllul) Usxo (ueSs *
85,90l & aolMce -
daclaocll && aoMe -
DEFINE ol -
) SQL hmsi g 2ol pasdl (JLuw)l) 505 *
Axsall Jowl (88 LSy o g axsall (slel (8 Sy o adeld Jagy ¥
S Joadl wlhusio 9 85,00)l & aoMe paziws Ul cliSos (dSQL*Plus (59
. W98 JSiw pud U
DEFINEE oVl plaziwl iISQL*PlUS (58 whusioll By 0l liSay
husinll 018 ] pud pasazi g
) 0)9.0x0ll UL alisl
Saxoll gu,Ul o 6,58) o Wl ga,l basd el ISl *
wolbholl wleogoll (e bhsd asleioll GLLII e paziwodl ] sl oS, *
i 11,5 g0
Syl adelss ol),,jp
WHERE  8,88Jl g0 &,.ilwoll doiziwodl wlogleolly saxi V dlelai wl,il
: b JbeS LSyl Blasl j=is ol (Sey Soliall s
axaall Jowl 8 Sy bo 9 axaall el 9 wiSu b adeld Jaey .1
. e oo Y walo o alsaell pud sle Jaxs .2
o3Vl sl baslell SQL whhmsill o 8yusioll pusdl (JLuwyl) 900 .3
eloil lac lowd pazicwodl o] sle @dslaodl (8935 ocay V ISQL*Plus e
. (bl
] ] ) wlb> Mo
ISQL*Plus , SQL  elgl (59 Ul oSl (59 paziwn Ul Sy susiadl Syl
. &l 5oVl (s cdssl sl (o VI anlsIS laclo



& <« aoMe Ll psioll plasiol
+ aouil (] pasiaoll ac,) & doMsay doadoll (s puiiodl pasiwl

S2ELECT employee id, last name, salary, department 1d

FROM employees
WHERE employee 1d = &employee num ;
ORACLE iSQL*Plus vt s

“emplopes_num” I
Subenil for Execution Cancel

Esﬂ|c;bh+”|91x;guTtJhtL@JiH Ugo il Guysidl Jaeis pa loduice
LSy JShiw wes il
plxiowodl Ol ueio aawly Cl.:g).o.” 04 955 ISQL*Plus

u|¢ﬂ|Q>tz:gLud.J£U9 SQL  usi 89 )ubn‘JS)uw\J & aoMe paziwl
o JS @oyd Vs

PO ) .09l

&user_variable >g0 VIS ¢ ] i SQL e (09 usioll

dousll sle passiwodl = ISQL*Plus « jusioll

P3| > 80 Ml uziodl sy ISQL¥Plus )
(awolaziwl

i,V losuic wabgoll p8,) Jioo jusio  ISQL¥Plus  suiin JUiodl
ooVl cabgoll sac Lo,e s asug wabgoll p8, (sle pazeiwndl iz ISQL*Plus
JS Cs paziwnll dusgll & dolMss . wabgoll S auwidl o859 cilJl Gus VI

. 59390 & ol 5] LoVl e csle wudg

ORACLE iSQL*Plus Wi iy e

Subeni o Execiion | | cancel

old 3: WIHEEE employee_id = &employe=_num
new % WHERE employes_1d =101

ESEL OYEE NN AST_MAN | SAlARY R PASETMEM T (D
101 Kochhar | 1 7000 an

>eoll & aoMe L jueio

ode ez el & aole (sle (Seixy SQL el 0l ISQL*Plus  ala>Mo Aic
8339 850 Aol J315 g .SQL 50Vl (s il nsioll ooV agall Jlss|
> v alidl wdereall JSLil (w8 (slel (2) 08, s89 Losell i 55 wsle
SQL*Plus 8,90 wl> 20l a>luwo

Jradl Oliasios 2u,Wl pudg WO =l Mass
sl pude Oyl s ' 0385 wloMe pazeiwl
SELECT last name, department i1d, salary*1z
FROM employeas
WHERE Job id = "&job title’ ;




eENnE Substuhon Yarables

“job_tite* JT_PROG

Submil for Execulion 1 Carcel

LAST NAME DEPASTMENT 1D SALARTE
Hunaold E0 103000
Em=t 28] e aifu)
Lomentz ED 50400

sl aolle pod paidro UsSy ol cazs Byaly 3, b WHERE 8,88 oo
- Lol olusio) pass saclall Guas
i SQL i gos il oloMe (s usinll (53]
JSJ &g Gilgye ol 03, cabgall slocwl @iy S oM VI W by
ISQL* Plus s ol pusriod csdudsell Olgisdl uass csle daiims (ualsgall

& dollc go LOWER o UPPER o Jlsal oo 0l liSa, réla>oll
J=>u Ol paziowodl (5> o gud WY clUsg UPPER(‘&job_title’) elassiwVI
8,05 Bg,% (saubll Ulgisll

JoSi Ul Juadl Oluasio plaskaw! uaig colhmsidlc 3908 slowwl Maxi
: NUWI

WHERE b,o .1

ORDER BY 3,88 .2

Sso0c Whuei .3

Jogloa> sloowl .4

SELECT s sl .5
03d ,SJ SQL L, 39 WHERE 6,89 go basd passiws V Juaudl wlusio
. w9l Ol (>90sll clo.w\lzdl.xcw[ SO A ol Layl oSy Ol usioll
. oeabgol) sol Sly L3l sgac Sly abgall p3, Lo clidlall

SELECT employee id, &column name

FROM employees
WHERE Foondition;

"column_name" Ijul:l_id

"condition” |depar1ment_id =10

| EMPLOYEE ID | JOE 1D
| 200 [ED_ASET
)“gdlmbmb@ls&axdw cJoad) 8 usindl doud J>a0 ol 15]
. bl

lacle SELECT 0Vl (s 0lSo ST 59 pazeiamn Ol Sy Juddl o 1éla>Moll
oVl ac,w o alsandl eVl aodsils

SELECT employee 1d, last name, Jjob id,
gcolumn name

FROM employees

WHERE kcondition

ORDER BY g&order column| ;

“column_name” fedary

“coreition” f=alary = 15000

*prder_column® fast_reme

Submt for Execution | ancal |

EMPLOYEE 1D LAST MAME J0E_iD SALBRY
102 [De Haan O_WE 17000
100 King \A0_PRES 24000
101 |Eochhar AD_\.I'F" 17000




Jid o s3> 43T sgac Sl b Vlgic ool wabgoll 08, Jhadl Lose
Lol byl 3565 O S ol wmibgall Jgas oo il g (08 pasinall
- 5085 0l s ol @l SULL U8 oo se0sdl powly Bgaw €l yiw

Fadl Oljusio @i

DEFINEE 0l plaziwl iSQL*Plus 58 whusioll way,ss cliSoy  *
.CHAR = olluJl £95 &0 pazicwnll ju2ioll <Liu|  DEFINEE variable= Value

aoMe oo aoysll (395 Ul L=d  NULL €19 ouaiy jusio V5 Ul il 3
.DEFINEE 0l paziws loaic* sl

80 L9050 WESU9 Y20 i K

il pMeiwVl Ao 1uei plaziwl wlusiell e dliSoy
1 Jsadl lpusio g9 o wasyei) DEFINEE ol 85930 iSQL* Plus

oVl o9l
DEFINEE variable = value Oludl g9 &0 paziiw ol jioll clin]
CHAR
: | pud paasug
DEFINEE variable Ly gloily (aioud usinll Log,c
DEFINEE ppoaiy piiauod] wlhasio JS o9, e
ppiblug

DEFINE , UNDEFINE _»lsi
Lo| bi] (s> dpuseio Llay oy
asog Ul UNDEFINE ol pozews -
iISQL*Plus  (lpalss) o 2x -
.DEFINE ol g0 o <liSoy ¥

*X

DEFINE ol g0 cbilusi (guém Ol Sou &bl s colpugioll 3055 V boauc
. 2845 8,901 el JMs 3350l Olugiod iSQL*Plus 3390 sl Loaue

& aoMell s jusio g0 DEFINE ol plaziwl
:DEFINE 0l pazeiws Jimo pgio csuinl®
DEFINEE employee_num = 200
SQL s o9 Juaudl dnssll (] & doMes 019 jusio plaziwl  *
SELECT employee_id, last_name, salary, department_id
FROM employees
WHERE employee_id = &employee_num ;

EMPLOYEE ID LAST_NAM SALARY DEFARTHENT_ID
A0 [[Whaken 44100 10 !

DEFINE , oVl &lawlgs < bgall o8] Joou o sLiw] ISQLPIUS  (sle Jliodl
poaiill o8, wabgoll Gl wabgoll powl «abgoll 08,) Jusiidl wdy Logsc g
. abgoll Ui



Gw V paziawoll ¢ ISQL¥Plus (s DEFINE 0Vl boassiwo Ll juszoll OV
s LN Jowiowss @9,20Jl 8 usioll @oudll (oo You .cabgall p8,) douall s sle
SELECT uusil|

9 W,20 e paziwnll OIS 3] (six> 8,901 (s Lol> ugio Lo walbgoll 09,
ISQL*Plus 8,95 (0 a>9,> 9 6,9

&& Gaio Ml Juadl juioll plasuawl
Ca> U9 o Qoud il plaziwl 4555 boaie && (o UlinMe plazowl

oVl 8,0Jl (89 justiodl @oud (e paziuwd| Jlguw pg8s).cdg)l S (sle paziwoll
3,0 Jgl (89 als>a0ll dowsll (sle Lilali Joss aJUl wlies (9 dasyg basd sl
(S, 8,0 pazowsdl Jlgw Ugy

SELECT employee id, last name, job id, &&column name
FROM employees
ORDER BY &column name;

*colummn_narma® |-Japa-1|nan|_-d|
Bubenil for Execution Canal

EMEELITYEE M LA&ST HAMF JOE 0 DEPARTRERT 1D
0 Nvhalen Al ASST 1]
21 Had=tein MI-_h-‘I.-'lH . u}

2 rows seleck=d

Ol 2y boaue (&&) UlioMe aoMel sl Juadl juzio polazw! oo liSo
W99 JS ozl G Ugy b il dousdl o doud il Josiuw

e S el paziwel] « Jiodl (o Jnid 80 doudll S ool
158 8,0 s90)l pewV usioll dosd
solsly yorel) LS pazims (ouudll p8) ) pazsmoll Jsd oo &ip> %lil“
4ol aoziwuw ¢8 (DEFIN ol plazuowl 85p=oll @oxsll U3z ISQL*Plus
Ldgizumall UlSell (58 usioll pasiwol] go by0 . piodl powVl @ riuii loin>
Lg.ab ;5\5 UNDEFINE ).o| P Al u| CL;z; u.99_.w

(3a>) VERIFY oVl placeiwl
ISQL*PIUS a9 Jud Joadl susinll e uoyell cuis oS VERIFY oVl olaiwl
 pasll go Juadl wliugio WMy
49,20 (59 aubo dJdg. il S5y wlhusiall pud Ol dalo ddoss poéy 99
2wl

2ET VERIFY oM

SELECT employee 1d, last name, salary, department id
FROM employeas

WHERE employee 14 = &employee num;

*employee_num” [2000

old 3: WHERE employee 1d = &employee num
new 3: WHERE employee 1d = 200

iSQL*Plus (s VERIFY ol plazeiwl SQL s (58 whusill 5§ ol
oS 0d=9 Ju8 Lai ol yojyed ISQL*Plus o Sgs5 SET  VERIFY  acgo=o

padll go Juadl wlusio Jas
. abgoll 08, sg02) 135l Laly dovaall daewsll (sle Jliodl



ISQL*Plus  asy (Jaass) Jo>

Al 8,901 (9 oS S SET  olgl plaswl  *
) SET system_variable VALUE

SHO Lol plaziwl W aieog bo (gé= *

SET ECHO ON I
SHOW ECHO
echo ON




A Jadd
Single row function

vy plizowl auaSe WlulSol e sl bl <L Ul Juasdl 138 88 O =il s
. function

) . ud).\.” \.9.\.5
.SQL 8 $,9qi0ll function o 83axi0dl glgiVl g0 Joledl (e 8,18l

FUNCTION o ulcgi JUd

1. SINGLE ROW FUNCTION .
2. MULTIPLE ROW FUNCTION.

Two Types of SQL Functions

Functions

Single-row
functions

Multiple-row
functions

Yry

:SINGLE ROW FUNCTION

£9859 Wlldl o axlg o Jssh pess Lol Sl aslgdl wall wlly e Josi sdg
Loyl a>ly o zlab pesi pi dude duso adoc Jos

Jeasll 13a 58 sag) Bgw lidg

:MULTIPLE ROW FUNCTION
Igaall dllid 8a>lg dxi glhab pgsis lvo Wgso dac (sle Josi (s
u...uol.z” LJ..aa.” w9 ;_s\.b&) Ogw |.L®3

:SINGLE ROW FUNCTION
ULl o s>l o Jolew .1
umoJSJODbCLw &L>)|;s\ls:sl.o&4 2
- olldl poye Ui 9 Jamy .3
s 9l Se0c UsST Ul ,Seu sl (argument ) Li .4



: azmal) plall JSuil

function name [(argl, arg2,...)}]

) ] .%WL(function) -l :function_name
aoud 9l d90c powl WSy Ul ,Seu lid ((argument ): arg 1, arg 2
: Wil juow
o JS) eloyiwl osde Josi .1
Igsall dlawlyy 8>y axai glopwl .2
9 ol WHERE ol SELECT  &@a> 9 paiuws Ul ,Soy Single row function e
.ORDER BY 8,5

Single-Row Functions

Character
General [ - e Number
Single-row
functions
Conversion Date

. single row function ¢glgl grogs (aLudl JSidl

. CARACTER FUNCTION _: Vol

Character Functions

Character
functions
| |
Case-manipulation Character-manipulation
functions functions
LOWER CONCAT
UPPER SUBSTR
INITCAP LENGTH
INSTR
LPAD EFPAD
TRIM
EEFPLACE

. SJl wgluwl (sle bla=l single row function elaswl oSoy
. wledSJl px> 9l Jgb @9 ,20J single row function elazsiwl Sou

Jig I | wo sl |




LOWER(column / asyb e bl Ja o Bgy> (sl Bo,=l g posi
expression) Lools
UPPER(column aapb e shill pag 8,08 Bg,> (s Vgl Jug=iy pgss
/expression) Lools
INITCAP( column aolSUl audsg S B> o] bhsd JoVI B =l Jig=is pgdi
/expression) 20 Vg,>
CONCAT(column1/ex Ih>Wg 83>l @odS (50 (uindS ol udsac puas pgdi (s
pressionl, &o @ladl 8 wilS sl || (Concatenation) s Lpsl
columnZfexpression? | . ouseec oo »:SI go Joleil zuosay V lpolazowl Ol &)Ll
)
SUBSTR(column | . aolaziwl shoell sgosll ol @olSIl Bgy> o e3> a5l oo
expression ,m [,n)) oo 1w Vg Sl B2l g9g0 sde Juy M Joleolld
0 C
edl Jas Ol wglhodl WBg =)l sac sJe Jy N Joleolly
o0l ol @odS)l @&lps o 1w Bow a2 Ll m o)
G> 53 Wl dar Yo @l (suimy 13pd @99ix0 N glg
ool ol asdsSJL
LENGTH(column odSl gl sgoel) Vg =l sac o2 pods
/expression)
INSTR(column / Sgodl gl asdSIl S>> umo WB,> 8990 3, L=y pgdl
expression , string’,
[m] [n])
LPAD( column &1L 908l Lo,c bay pgai LPAD sy (LEFT PAD )
| expression , n, coodl csdl Ll o andsUl
'string) so0sll Lo, buas pgsi RPAD  sdg (RIGHT PAD )l
RPAD( column lwdl (sl Guodl o adSl as 5L
| expression , n
,'string)
TRIM( character | a2y 2ol jphh 9 dg0c gl AodS (o uo WV,> Vi pgbi
expression FROM dazeoll Bzl el aio B> 289 S
column )
REPLACE(fext, 31>9 o) 9 Vg, o Acgozxo o o V> sle Cuzw
search_string . @io Y aeog slholl Bl Huss ad Jos
,replacement_string)

Al datlaa J)ga

FUNCTION el ool

plS o=l g -1
S 20 Bg,> (sl

1- LOWER('SQLCourse”) 1- sqlcourse lpdS Wg,=l Jug=i -2
2-PPER('SQLCourse") 2-SQL COURSE 8,08 WYg,> sl

3-INITCAP('SQL Course’) 3-Sqgl Course bhsd 9,> Jgl Jug=i -3
Sy LS B> (o]
d 20 Vg,>




SELECT 'The job id for ' || UPPER(last_name) || "is'
|| LOWER(job_id) AS "EMPLOYEE DETAILS"
FROM employees;

| EMPLOYEE DETAILS
Tha job id for KING i ad_pres

|Thejnh id for KOCHHAR s ad_wp

[The job id for DE HASM is ad wp

The joboid for HIGGIMNS s ac_mgr
The jobid for SIETL 1e ac_accaurt

AU rowe selectad

9 KING pb SJWU 5 8,08 B9, ooVl yobsiwl pi bl Jliadl (s
Sy <wlS8 JgVI LS 6,uS Bg,m GITZ ¢ HIGGINS ¢ HANN g KOCHHAR
UPPER  gog a2 SJs 13Sa o Kochhar g ks ,uS JoVI W,=l sl King
(Capital) 8.8 Yg,> wuxwol 9 LIS gyl i pi s90ell ool S8
ool 9 IS Bg,mdl e oo @aubell sgac ouwl Ju8 LOWER  plazeiowl LY o
.(Small) &,u20 Vg9,>
(The job id for) alo> gw> es 189 (Concatenation) elaziwl Loyl LoV g
Aaudbgll sgoc go (iIS)  @loS zws o U3 a2y o5 sloowVl 3906 g0

Lg&bgg.z_gcﬁmbgns@ls%?ﬂdolS@LngjLom:aa@abw
Pl 3900l el @uocws o5 289 (goludl Jlodl (88 wa> oS (Single quotation)  w
uls 8,z il leiwodl oewVIl WV (Dabble quotation)  easeowl 9 (Alias) [l

5] Jo
Enter staterments:

select lower (FIRST NAME] as aswal,upper (FIRST NAME)] as captial
from emplovees

ASMAL CAPTIAL
steven STEWERM
neena MEEMA,
lex LEX
alexander ALEXANDER
bruce BRUCE
david DAID
valli WALL
diana DIAMNA,
nancy MAMCY
daniel DAMIEL
john JOHMN
isrmael ISMAEL
jose manuel JOSE MAMNUEL
luis LUIS

upper o lower o 8,8l select

o> o guldl sy



SELECT employee 1d, last name, department 1d
FROM employees

WHERE last name = "higgins-’;

no rows selected

9 -Higgins ebgoll ouwmsll 03, 9 pwVl 9 bgall 08, yo,e 1y BLudl JUedl s
U3 0l o 1189 39790 @l go wabgoll ells 15 o) @l Lasy

@, >l sl oVl s Jgmi oo 10V Ligd (Capital) S 8y>U Jzo wabsgoll
vl Lowd Jlodl o5 Lasi o3 oS (Small) s

SELECT employee 1d, last name, department 1d

FROM employees
WHERE |LOWER (last name) = ‘higgins-‘|;
EMIPLOYEE 1D LOST HAMI DERAFRTMENT 1D
205 | Higgre= 11D

SELECT employee_id, UPPER(last_name), department_.id
FROM employees

WHERE INITCAP (last_name) = 'Higgins’;

rab> Mo
small Jh, s8Iy capital sJI B,> Jgl Jg=i (INITCAP)

Wo >l aAcgo=xo a=Jleo) Function oid

JigMJI eV o9l
CONCAT('Hello’,'World") Helloworld 2o uioud ol udgoc puay podi
SUBSTR('HelloWorld’,1,5) Hello oo @odsJl Bg,> Lo, podi Lidg

18, S5 G H Ol &l

LENGTH('HelloWorld") ad3AE § WBg,=dl sac Lo,% pgii--
10 .99,> 10
--INSTR("HelloWorld’, 'W") 6 W 8,> 890 dya=i pgdi—-
J=>Is
6 p3, lp=990 (sdg aolsll
--INSTR('HelloWorld’, '0’,1,2) &l ssoldl JLadl (59 >\ o

(0O ) O)y> g 990 @d)20 Iy
Gl sumou 1 Lasol Uidg suldl
ol 35U 05 JoVl sz

LPAD(salary,10,*") ***%%24000 Hlwdl ap> UL 8150y o985
* dozdlS Gumo B> Esdo puy >
oLl L weSie Mo

RPAD(salary, 10, ' #') 24000# #### ool @p> UL 8l5lseou oo
# Wio u=o O,> Esdo ooy Cun>
ULl o UeSig

TRIM('H" FROM’Helloworld") elloWorld Aol oo H  WB)> Vi pgsy
LTRIM(salesman ,’sale’ man aolsJl o Sale  WVix pgsy
)

RTRIM sales aolSl ;o Man  Wixy pgdy

(salesman ,”man”)




=nter statements:

zelect lower ('GOOD BEY') FROM DUALL:
seLECT UFPER ('GOOD EBY') FROM DULL:
SELECT INITCAP ('GOOD BY') FROM DULL:
SELECT CONCAT ('GQOD','BY') FROM DULL:
SELECT SUBSTR('GOOD BY',2,3) FROM DULL;
SELECT LENGTH('GOOD') FEROM DULL:

SJELECT LPAD('AHMED',10,'*']) FROM DULL:
SELECT TRIM ('S'FROM 'SAML') FROM DULL;

1 Syl aliol

LOWER{'
good by
UPPER(
G000 BY
INITCAP{
Sood By
CONCAT
GOODBY
SUB
ooD
LENGTH{'GOOD')
4
LPAD{'AHME
e AHMED
TRI
AML

J5u V sl olles)l s>V pasian JSLell uols (sods Jsa ga (DUAL ) Jga|
. ol 82cB J51s o0 Jgas ol Lo



SELECT employes_1d, CONCAT (firat name, laast name) |[HAMH,
job_id, |LENGTH (last name)|, ¥
INSTR(laat name, "a’) |"Containa "a’? -

FROM employsesa -

WHERE BSUBSTR(jok 14, 4) = "REP';
EMPLOYEE. D AL B M | [LONG e AR _HARE Taidai g &7
174 [Ellanared S4_REP [ 4 0
176 |[anathonTarkor S5 RER | G z
178 pamberelyGrant 54 REP [ 5 3
202 |[PatFay Mk_REF [ 3 2z

1 ® ©

Leo Uny, Concat  (5i,b oo 8,3Vl slawll go oVl slowwll (oy2 solull Jliodl

990 Iyixig ()...>\J| p_uu\U u_9_9).zJ| dac .._SI) u.mJo_goU O)D\Jl :l.o..w\U LENGTH CU|>_9

ode 53V sl gulJl Gy =l o ppiinby powl Seiz uill puibgoll cls g.a G,
(REP)  aJUl g,=!

SELECT employee_id, CONCAT(first_name, last_name) NAME,
LENGTH (last_name), INSTR(last_name, ‘a") "Contains 'a’?"
FROM employees

WHERE SUBSTR(last_name, -1, 1) = 'n’;

| EMPLOYEE_ID | MAME LENGTHLAST _HAME) | Contains ‘a’?

| 102 |LexDe Haan 7 || 5
| 200 [Jerniferyvhalen = 3
| 201 |MichaelHartstein |

23Vl ooVl go JoVI ooVl 2oy o8 9 absgall 08, Los2s ey (B:ludl JUel (59
LAST NAME 8,5 sac uamis olg (NAME) g9 ,leius powl e0sll lig) (slacls
LAST NAME oo (@ ),> &390 Juixis

C(N) Gy ppilocwl (i ol ouabgol basd clisg

2w lsdl Loyl 9 o8,VL @olz)l FUNCTION e
ROUND

EXAMPLE

ROUND (45.926,2)  45.93
Jliodl 8 @ Usas oS S yuie und, ol wuyddl oo Ls

TRUNC
wudi U Syl pd)l HLlaisl pgds
EXAMPLE
TRUNC (45.926, 2) 45.92

v U ek ol 3y il @ piiadl o8,V sac o5 6 lais! shuoll o8, s
(ROUND w5 TRUNC (w 3,allasY albg=lo)



MOD

EXAMPLE

MOD (1600, 300)

100 bhas 8Ll 9o lid wglhally 100 (s8Lls 5

EXAMPLE 2

MOD (1500, 300) —> 0

0 oSy @bl (WJllg (8L a>5) Vg 5

—*100

300/ 1600 Liag

300/ 1500 Luas

adJlJI

wo sl

ROUND (column |expression , n)

&y pinsdl BV O,

oo gty 9l Ol i wdi> N glg
29auS uC

rJldbn glg

oMl @i ,luy sle Sl o)l
iy Sl e @ sl

TRUNC (column | expression ,n)

oy N J oyl UgS,) adgixo N o)

Srsiaell o3l Laizl poi

8aS u€ o basd pd))l LSy sl

MOD (m, n)

®

Y

FROM DUAL;

| FCHLINENS 822 )
O i

SELECT ROUND(45.923,2), ROUND(45.523,0),
ROUND (45.923,-1) = @

FORI bl 5 S, 1)

HOU 0SS 1)
4B B0

oo il oo @l cu> 50 zulll olS ROUND(45.923,-1) aludl Jlodl (58 sV

£3,)l 2uol g 5

4 $0—

5 wwold @l aoMell axy
. 50

TRUNC _plasuiuwl



¢ 9@

SELECT TRUNC(45.523,2), TRUNC (45.923), O
3

TRUNC (45.923,-2) ==
FROM DAL ;

| RIS, B, THRAINCHS 05T TRLIBC (05,563, 3
| AE.92 a5 [5]

® @ ® ®

& euydi Usb Syl o8l laish pesi sl TRUNC (s L s\

MOD _ pliseiawl

. Oleao Lgio dianbbg abgo (JSJ 5000 (sle aionnd d=s isodl o sl Cous|

SELECT last name, salary, MOD(salary, 5000)
FROM employeas
WHERE Job id = "SA REP’;

| AT MAME SALARY Al R 5 L Y S

[&bal 11000 1000
[Taylar a0 S0
|I mnl Fua il R

o)l 58l Ll osis MOD &l
0sS5 Silg wabbgo JSJ 5000 cale iyoll dod vo Sl U sl Jioll
- Wleao Lo Ay

: oVl i gl uose uw Ol Sey vl
ALTER SESSION SET NLS_DATE_FORMAT = 'date format model;

; Suslsill Jos|
Padsls slacl agvo (09 2u,lei U3 ORACLE  wlly 60cld o
3 lizoll oWl oyc @ @
DD-MON-RR.
oo Ubas VI 0led )l Jnad ayas 20 0l (8 21 sl Gl wsss Ol el zrocuw
- v |

SEELECT last name, hire date

FROM employees

WHEERE last name like "G%';

| LaS T _ MShiE HIFE_Isa Tk

| Stz O7-dUhLas
[Smant 2a-FAAY-59




ABS Function 4dlkaall 4a8 4

A Jea e A1l 038 okl vy LIS 5 ppme o) Aallaal ) alasy Al o3a w2850

NEL AT
ABS (COL|VALUE)
o &
dgandl g Jaal) s COL
(Sl 3 ganll dLal) 4asl) VALUE
Jlia
SELECT ename, job, and hiredate-sysdate FROM EMP ;
ENAME JOB HIREDATE-SYSDATE
SMITH CLERK 9234 4759
ALLEM SALESMAN -9169.4753
WWARD SALESMAR -9167.4759
JONES MANAGER -9128.4759
SELECT ename, job, ABS (hiredate-sysdate) FROM EMP;
ENAME JOB ABS({HIREDATE-SYSDATE)
SMITH CLERK 923448096
ALLEMN SALESMAN 9169. 48096
WWARD SALESMAN 9167 . 48096

POWER Function 48 A4y -

OV £ e B dad Al A 638 aakis
plall Jeil)

POWER (COL|VALUE,P)
O

3sand) o) i) and COL
(Clld) 3seall il dedl VALUE
) daih P
Jlia
SELECT ENAME, SAL, POWER (SAL, 2) FROM EMP

ENAME SAL POWER(SAL.2)
ShITH gao 540000
ALLEM 1600 2560000
WWARD 1250 1562500



SQRT Function 2l ydadl 4

(s eﬁ)j L_,’_a_l.\‘):\l\ J.A;j\ A\:a\){ adlall ola e.)';:u.ﬁ

SQRT (COL|VALUE)

dgand) f Jaall aud
(llal) 3 sandl Al Zagdl

SELECT ENAME, SAL, SQRT (SAL) FROM EMP

ENAME SAL SORT(SAL})
SMITH 800
ALLEN 1600
WWARD 1250

alad) JSil

COL
VALUE
Jia

28.2842712
40
35.3553391

SIGN Function 5_L&y) 413

3 gt Al 5 LY S 1Y L (1) Aally 2 gah Ao a5 5LEY) il A8 28 5005 Gan 311l 53 w2403

(-1) Al

s A JEal ey Jlal) <G

SELECT ENAME, SAL, SIGN (SAL) FROM EMP

ENAME SAL SIGN({SAL)
AVRIEM -5000
SMITH g00
ALLEN 1600

WWARD 1250



Swlsidl Josll
EXAMPLE

SELECT SYEDATE
FRCOM  DUAL;

| SYSDATE

[25-SEF-01
SERVER (sl o0 @ (silig peul du,li i asludl JlioJl (58 SYSDATE
2wladl ol
ool Axaid Joleoll
eu,l (e ﬁle!\J! U0 DIAE Wy &, £, + &u,l
el oo pLVI sac 2y Zu,U P8, =l
AV o0 a>ls 30l 2ok > Bl - b
2o, (sl oleludl (o Sac Canay &0, 24/p8, + o,

2wledU awlwu=d]l Ulbleodl plasuawl

SELECT last name, (SYSDATE-hire date) /7 AS WEEEKS
FROM employeeas

WHERE department 14 = 50;
|

| LAST HAMLE | WEEKS

|hll'|§| T 24535
|Kachka E26 102628
Irlr Haan 453 J4FE0F

SYSDATE sl gu,lly HIRE_DATE  ¢psill gu,l @bbgselo

2ol &L 2ob (b e iy ol) gulwll sacs pwVl o, §ilwdl JUJI
a7 sl ol powing (HIRE_DATE ) albsgoll (pusti 20, oo (SYSDATE  )osJll

&l ol el

. sl o Wl &> yis SYSDATE  :édas Mol
du,ll (sde @bl ollos)l (38 @oisinuoll FUNCTION ass

FUNCTION o9l
MONTHS_BETWEEN oo, b o el sac (8,9 Ul
ADD_MONTHS Sopsidl oo 3330 dac adloV paziw
sazeall 20, sl
NEXT_DAY Sazoll poud) SJUI Zu, Ul o=
LAST_DAY 20 5o 08 3Vl ool 8,20




ROUND : oWl i)
Zuld aiow ol sp &ylay W81 pose sl
0D (JARO

TRUNC ayladl J] gLl 8slels oos8i
CLuu9|).a_w 9 pgs Jol Gl o, LSl
03 (o du,ll

1-MONTHS_BETWEEN (catel, gate?)

ol &0 WS Ul Sy Azpiilly (I G, lls JoVI &Ll G sl sae sy -1
2-ADD_MONTHS (date, n)

OSags o 3e 0eSi Ol Lz N Aogd sazoll Gl 5p iVl o N sac ASlo| -2
ol weS, Ul
3-NEXT_DAY (qgate, 'char')

Wl gaewVl (08 sazall ool gyl sl -3
. ngl L5\9p9..J| Pl A9 :("char")
4-LAST_DAY (date)

. 20 spai 99 3Vl podl) F,ll sl -4
5-ROUND (datd, fmt])
(G ol ypu) SIME (80 83ax0ll 82500l sl piiodl g, bl 85y -5
- 03Vl ol sl Unis e ol (dis fmt 13
6-TRUNC (datd], 'fmt]) c ‘
om0 Sl ol ol spidl (89 pgs Jsl Eu,l &>piun -6

EXAMPLES:
* MONTHS BETWEEN ('0l1-SEP-55',"11-JAN-54")
—e 195.6774154

e ADD MONTHS ("11-JAN-S54",6) - 11 -JUL-94"

e NEXT DAY (’01-SEP-95’,’FRIDAY’)
—t r)8-SEP-95"

* LAST DAY ("01-FEB-55") — ' 28-FEB-95"

B ALl g waabgill o0t 3ac cousll b ¢ wabsall 3, Loye (I Jiadls
sl L).A—A&A.” Sw,l asy .._s\ng oozl 49,209 (REVIEW  (swowg sl gl op
P9 Jg\l d.9|94)J| CLJ)LLJI LJ C—09) CUL.\.”g U.._...m.” Cu)b ;s\b CLmz“ P9 -.J9| Cu)b =i
88520 slholl 1) sl 5o o w3Vl aslly « b S el G,b Ay azecel
ooy gulidly Guaedl ;o @_9)_a.>\” 2ol 53 Jlodl 9 Lidg Hp il (59 ).a.>\1| 9.l
36 gV Guddl pasbgol) ellsg.ouebeall JS &0 (el (83 p90 531 Los2s > 13

SELECT employee_id, hire_date,
MONTHS_BETWEEN (SYSDATE, hire_date) TENURE,



ADD_MONTHS (hire_date, 6) REVIEW,

NEXT_DAY (hire_date, 'FRIDAY’), LAST_DAY(hire_date)

FROM employees

WHERE MONTHS_BETWEEN (SYSDATE, hire_date) < 36;

| EMPLOYEE_ID | HIRE_ DATE | TENURE | REVIEW | MEXT DAY | LAST DAY

| 07 [07-FEBSY | 31.5HI2407 [DF-AUGHY  12-FEBSY  [28-FEB9Y
| 124 [16-MOWES | 224079182 [16-MAY-OD  [19-NOV-95  [30-NOV-SS
| 149 [29-J8M-00 | 19.9885633 [29-0UL-00  [04-FEBLO  [3H-JAN-DD
| |

178 [24-MA-00 281498536 [24-NOV-0D  [JEMAYDD  [31-MAY-0D

&Sl (0 Ly Joe Sl 8anlly dusi 2oyl wabgall 58, Loy pois (irludl Jlodl
s HIRE_DATE  &uss 3u,l 9 SYSDATE (sl o] oo Br0)l @9,20 (30,b oo
o 30,b o yopan 6 s gu,ll @9,20 2y Lasly MONTHS_BETWEEN  plasucwl
9 p90 >3 EU 9 el g9Vl (59 pslell dol pgs )l A9)0 2y 9 uibbgoll
e 36 oo B &S, lgloe ouill ouabgol) Usg.abgo JS (s @ow
"25-JUL-95’ 1 98 (W) gu,WI Ul Lo sisi
ROUND ( SYSDATE, ' MONTH') —- 01-AUG-95
ROUND (SYSDATE , "YEAR') s 01-JAN-96
TRUNC (SYSDATE , 'MONTH' ) s 01-JUL-55
TRUNC (SYSDATE , 'YEAR') e 01-JaN-95

EXAMPLE

SELECT empleoyee_id, hire date,

ROUND (hire date, 'MONTH'), TRUNC(hire date, *‘MONTH')
FROM emp loyees
WHERE hire date LIKE '%97';

EMPLOYEE_ID |  HIRE_DATE |  NOUNDHIR | TAUNC(HIR
142 |[20.JAN.S7 01.FEB-97 01-JANE7
202 174097 01-5EP-27 01-ALIG-97

2o 830d ueidl o)l s pgdig mabgoll Wbl Loyes (sl JUJI
sl U9y el Jol Hlpbl (suisoy spis o) Gusidl U glady o9

guinlly L] axlsdl aie W JSLel Ly peiy sl wlusidl zuogy Lolol sl JSadl
s sJl



From To
VARCHAR2 or CHAR NUMBER
VARCHAR2 or CHAR DATE
NUMEER VARCHAR2
DATE VARCHARZ2

Lo, Bl OMyg=ill

TO NUMBER TO DATE
NUMBER CHARACTER DATE
TO CHAR TO CHAR

S5V sl 8asly wliludl oo @aud Jg=i ol wslbg &M 593SQL

JlgJI ol

TO_CHAR( number g, o dcgozxo sJl 08,9l du,ll oud Jio=i
| date,[ fmf], fmt <l 2560.J0 VARCHAR2
[nlsparams]) wai oJl i ed)l Lo
TO_CHAR(number v | du, Wl Jg=
| date,[ fmf],

[ nlsparams])

TO_NUMBER(char,[ : Bg,=dl gz
fmt], Al (sl oyl i posi
[nlsparams])

TO_DATE(char,[ fmf] g, Jug=i
[nlsparams]) U ol Boy=dl Jug= pgsi




TO_CHAR (date, format_model’)

SELECT employees _id, TO CHAR (hires date,

employees
last _name =

FEOM

WHEERE "Higgina* ;

2wledl g0 TO_CHAR  ploseiul

"MM/YY" ) Month Hired

MONTH

EMPLOYEE ID

205 | OEA4

oo ol Eu,U JSoi Jug=i posng wabbgall 03, s pess (Biludl JUJI (508

(DD-
2l VIl pass b lowdg .(MM/YY)  sJI MON-RR)
YYYY 1999 Mio 0Vl (0 @lolS &w
YEAR lé)> 4910 dinl
MM (1 =) Jio gl (1008, Juos
MONTH JolSJb ol ool
MON ).g_u.” o0 Bg,> &\ Jol
DY g 9wVl ool anlinxﬁg;>iﬁxu
DAY JolSJL gl ool
DD 31-1 (Gpadl oLl)
Sl Ao 25900
. oWl o puwsy o3> w8l 2u,lll o yolic
HHZ24:MI:SS8 AM 15:45:32 PM
(23-0) podl 8 acludl : HH24
(59-0) &l : MI
(59-0) wvlgadl : SS
wohll a2y 1 PM phll JLs: AM
PMiod " " aoMe wle oo Wgyxll dcgazo ol ¥
|DD "of" MOMNTH |12 of OCTOBER
(31 -1 (o) spidl oLl : DD
»olisll w09
AM OR PM € o0) gl o ol jpbl L8 ,ido
(820
A.M. OR P.M. (8300 ) el 2y ol Lol LB 1 iéo
HH OR HH12 OR HH24 (23-1)g (12-1) auwgl wlelull
MI (59-0) LI
SS (59-0)  sulgl

ewleddl g0 TO_CHAR  alls plaxiwl



SELECT last name,
TCO CHAR(hire date, "fmDD Month ¥Y¥Yy”)
AES HIREDATE

employees ;

LAST HAME HIREDATE
Firg 17 Jures 1397
Kochhar 21 Sepbernbar 1239
Cree Hazezin 13 Jarieary 19503
Hunnlid 3 Janussy 1550
Emsl 1 edayp 1531
Lorenz B ¥ Febtruary 1223 o B |
'l o U nggees: 16 Nowember 1 555

A e EEbsciad

s pigaw SJ9 omibgoll JSU Gzl B0,U 8,5V stV por2s Lid JUodl
17 June 1987  13Ss o,y s du,lll po,e welwl
SELECT last_name,
TO_CHAR (hire_date, fmDdspth "of" Month YYYY fmHH:MI:SS AM’)

HIREDATE
FROM employees;

LAST_NAME HIREDATE
Kinng Sevanieenth of June 1337 12.00 00 Abd
Kochhar Twenty-First of September 1569 12:00:00 Ahd
[Higgin= [Sevamb of June 1994 12:00:00 Abd
[Zietz |Seventh of June 1994 12:00:00 AM

20 rowes selected.

Jliadl (58 Uogseall JSidl oSJg pasdl EuUs eVl Uosre 30 Biludl JLal (58
bh>Vg gu,Wl yore JSoiw Jiasi wgs VU 8 gull pose pulSii g el @9,20)9

.9,all
Select last_name, hire_date from employees;
LAST NAME HIRE_DATE

ShAlITH 17-DEC-30
ALLEM 20-FEB-81
WARD 22-FEB-81
JOMES 0Z2-APR-81
MAARTIRM 2B-SEP-81
BLAKE 01-may-51
CLARI os-Jum-81

SCOTT 18-APR-37
LIS LA TR |

08,V g0 TO_CHAR &> plaiwl

SELECT TO CHAR{(salary, "£922,592.007) SALARY
FROM aemployaeas
WHERE last nmname = “Ernst”;

| Sl AHY
|1.l. 0 O

0BV g0 Ld TO_CHAR  poazeiws Jlio

’$99,999.00 * s Loy pd,)1 bl sl 6,5.0)l

. $6,000.00 a3zl JSCadl W splday bl

0B,V 30 9l e pusall sagll oo Vu (#) oloMsel dcgoxo ORACLE  Lbo,es *
(9 JI0) o asnall 23905 (5 83950ll



EXAMPLE

SELECT last name, TC CHAR(hire date, 'DD-Mon-YYYY')

FRCOM employees
WHERE hire date < TC DATE(‘01-Jan-30‘, 'DD-Mon-RR');

AST _MARE T CHARMHR
17 dun. 1 56F

Kirg
Waphhar

Whilan 1. Sap-1907

-1 Jlo
SELECT last name, TO CHAR (hire date, 'DD-Mon-vyyy')
FROM employees
WHERE TO DATE(hire date, 'DD-Mon-yy') < ‘01-Jan-1920°;
No rows selected
FUNCTION (o acgoxo
Jlg I o9l
NVL (exprl, expr2) aub,8> Aoud J| Null  aoud Jo=
exp2 o alas pw NUll Soluw expl  wlS I3l
NVL2 (exprl, expr2, expr3) elosiwl pi,  aouss exprl  JoVl sl o
elssiwl p, null JgVl sl glg. expr2
. expr3
bl goi Sl asb ol Sew exprl sl
NULLIF (exprl, expr2) ool 3] Null &> a9 s U)ley
ozl 18] JoVI a2l &> yimn 9 crmolantio
COALESCE el @odld (08 NUll ue o Jol @iy

FUNCTION .55 ©lglsl
51l oo dusid] sl 0sSis 39S)1 (38 FUNCTION 0 S| pasicass 0l (:Sou

P C 0 | CO S 4 Y EY RN

N\

ekl I

F3(F2(Fl(col,argl) ,h argl),arg3)

4 f Step 1 = Result 1 * "‘

Step 2 =Result 2
Step 3 =Result 3

A




FUNCTION iuii wlglel (sde Jlo

SELECT last name,
NVL ({TC CHAR (manager 1d), ‘'No Manager”)

FROM employeas
WHERE manager 1d I& NULL;

LAST MAME Lo T LA RS R 1D, MR SRS Ry
Firm Mo FManager

-1 iU UeSs uanil wlglel Ol azs JGedl (sed

NVL -2 | TO_CHAR -1

tJ ] JUJI wagy

No aolS gbLsl o NULL o Manager_ID o) ¢u= Manager_ID >goc Lo,c

.NVL  ploziwl ellsg. NULL 0 VausManager

[A® 9  Wg,> alS 1y =9 e,  Manager_ID sgoel) WULLII g9 Ul g
TO_CHAR  plazicwl elldg Wg,> sl o8V Jug=i o M3 g0l

:Jlo
omeidl 2u,b o sepd iw ey @oslall sl pos UL Lose Jledl lid 2y,
Ul JScadb pogreell ol WSy Ol ez o
. (1999 Ludowell3 asozdl pg. )
SELECT TO_CHAR(NEXT_DAY(ADD_MONTHS
(hire_date, 6), 'FRIDAY"),
'fmDay, Month DDth, YYYY")
"Next 6 Month Review"
FROM employees
ORDER BY hire_date;
: FUNCTIONS ., b>V
Nol el 2u,b I jepi @w @Slol oy M
Al Jogdl pi Sl gyl o oslell asozdl pg) @920 oy M
wosllboll JSadb ol pore py W

: Ayluwl FUNCTIONS acgoxo) g
NVL (Expl, Exp2)
auldl aowsll (Jl lplig=i ooy NULL & wa>g 13lg (sJoVl dous)l ja=ay NVL  pgé5
a5 U9y D oS o)l dli Jhi dousy wa>g I3lg

:aliol

— NVL(commission_pct,0)

— NVL(hire_date,'01-JAN-97")

— NVL(job_id,'No Job Yet')

NVL2 (Expl, Exp2, Exp3)
15lg a&JUdl aousll (sJl Lplig=i piu NULL © wa>g I5lg @oud Jol jaxsy NVL2  pg43
NULLIF (Exp1, Exp2)

o 25ll Uy Cuiowd)l Soluws 131y &l donall oVl douall &,laos NULLIF oo
oVl donall 26l ol opuioud)l Soluwis o) I3lg NULL



COALESCE (Exp1, Exp2, EXp3,Exp4,.....cccceevvveennn. )

- NULL gl @aoud Jsl gl> il COALESCE g3

NVL plasiaw]

f",'l“‘x
SELECT last name, salary, HNVL{commlisasion pet, O],
(galary*12) + (salary*l2*NVL(commission pot, 0)) AN SAT
FROM emploveaas;

LAST MARME | [T 18 HNULICOMMISSION PCT.0) | aM AL

Hing 24000 L] ZEEO00
Finch s 17000 Lu} Znanad
Cie Haan 17000 o] 204000
Hunnld =L n] 1] 1 DE000
Emst EO00 ol 7
Lorardz 4410 ol S040
rourgos S0 L

Rais 3500 ol

== 0]
420000
A0 mves salEciaig | ‘

) lsg NULL  © wag 131 Zero  sJl COMM  éoud Jug=s 0 Jbdl 138 (599
oribgal) S5l Jozo By 5SS COMM  (sle Cisoll 2o (o (S

ldosll plsll gloowl) (5,51 @ouss NULL  aousll JlouicwY NVL o o
COMM Ol ¢ NULL U0 Jmo Bgaw Sl 98 500 08,)1 Jliadl (s99. 80l
&gosell commission  &oud ,Lucl pi Sy LSg NULL  é&oyd (sle Sgixy
2ozl adoc plos] o,Sel 289 13 ;o NULL  Jied sl



NVL2 plasuawl

1)
SELECT last nams, sgalary, commlission_ pct., *"i___/":

NVLZ (commlasasion pot,
TEAL+COMMYT ., "SALT) dncoms

FROM employess WHERE department id IN (50, 20) ;
LAST HAME SALARY COMMISSION_PCT INCOME
Matkey 10500 || 2 NSAL+COMR ]
Abel 11000 A I SAL+HCOMM
Tanyior 8500 ] B == [T
Pl rGaces: Sann t=Ee
Fajs 3500 S0
Darvie= 3100 BN
Mata= =00 | SAL B
fWargas 2500 SAL

o A A
bgo JSJ S p il Sl 8,20 (oJl gludl JUedl Oagy
NVL(expri, expr2, expr3)
g adlll asusll (oJI Lblig=i g8y NULL  COMM = boasc JUJI [1d 59

gzl go> dsiill UgSi8 COMM 5L wbgoll OIS 131 Lol Lol
. Sypoidl S5l @8,20) ol o

NULLIF plasuawl

@

SELECT firast name, LENGTH(first name) "exprl"™,
last_ name, LENGCTH (last name) "axpr2"™,

NULLIF (LENGTH(firast name), LENGTH(last namse) ) reault

amployses;

FIRST _MAME suprd LAST MAME Expr? RESULT

Stowan B Jing 4 a
Meena S fHochhar 71| 5
L = D Haear v 3
Ak ander S [Hunold 5] 3
Enca S [Emst ]

Diana E [lorantz 7 5
Kesin S [Mloungeoes 71| 5
Trafnd E [Rap K] =
Curis B D vz -]

oS 15 NULL & sl 0gSsg 5Vl ooVl ok JoVI ooVl Jgb @lao o Lidg
JoVI oVl Job Lose i sl o 13l .Jglall (58 Wlglusio cuowl

COALESCE jplasuwl



SELECT las t_name 5

COALESCE (commission peot, salary, 10) comm
FROM enployees
ORDER BY commlission pct;
| LAST HAME £ COMM
|Erant RE
[Bwtkey 2
[Taylor 2
|bal 3
[Hing ] 20000
[knehFee 170m
|De Haan 170m

3000

!Hunum
Bgd NULL ] @gosl] dasd <ilS 13] 0l zungs JLiadl id
NULL  SoLusV doud Jol pc uses COALESCE .o, s
IF-THEN-ELSE  aub yiad| Ol sl

1 CASE

2 DECODE
CASE

CASE J ,pladl sl

CRSE expr WHEN
[WHEN
WHEN

comparlison exprl THEN return exprl
comparison expr2 THEN return exprz
comparison exprn THEN return exprn

ELSE else expr]

END
cbyw bl s Lol Sl () plaxicwl aulSoV CASE ooz

SELECT laat name, job id, aalary,

CASE job id WHEN "IT FPROG l.10*salary

l.15*salary
THEN 1.20*aalary
"REVISED SALARY™

THEN

WHEN "8T CLERE® THEN

WHEN "SA REP'
EL2E salary END

FROM employaeas;

LAST_HAME JoE_My SALARY REVISED_SALARY
e
Lorente |T_PROG | 4300 432
Mourcs [5T_ran | 5300 5300
Raj |8T_CLERK | 00 ik
L 1
J300 33

Al _ACCOLIT

ool UeSH Losied daubgll (sle by 8l51S CASE  pasiiwy (uludl Jbiedl sad

b calis] @adbell calis! LolSs duso @uws (s wirall Uyas pois Wio IT_PROG
ol (59 g ranll dll

, %10 dwis iy wixell IT_PROG  aausell ol 13|

. %15 a1y wiyell ST CLERK  dausgll wlS 13]

1z V5,5Vl willbedl (58U, %20 @iy up ol SA_REP  aaubell vl 13|
.DECODE ~ JU 83465 o,Sou Lol Jliodl Gt + ipodl (58 83U;

DECODE  JJ pasicwnl! JS_ils

resultl
resultz,...,]

searchl,
[, searchz,
[, default])

DECODE (cel |expressicon,

DECODE plasiuwl



SELECT last name, Job 1d, aalarv,
DECODE (jok_41d, "IT_PROG", l1.10*salary,
"8T CLERE', l.l1l5*salary.

"8A REFP", l1.20*salary,
aalarv)

REVISED SALARY
FROM employaas ;
| LAST HAME 1E3H Wy SRLARY IEEVISED SO0 00
Lorentz |T_PROG | 4200 4620
Mourg o= |5T_|'MH | =33 G20
Ra [5T_CLERK [ 3500 Mk
|Gtz BE_ACCOUMT a3 300

N1 Fivdl s kit il

, %10 acwis up will IT_PROG  asdbgll wols 13

, %15 a5 wiedl ST_CLERK  aaudbgll wols 13
V 5,5Vl w@ilbgll (589 . %20 dusis A5 wioll SA_REP aabgll wslS 13]
IF- o Y paseows DECODE .98 WS wijodl (sdwd wijodl (89 popd 8505 a>g0

THEN-ELSE
IF job_id = IT_PROG’ THEN salary = salary*1.10
IF job_id = 'ST_CLERK’ THEN salary = salary*1.15
IF job_id = 'SA_REP’ THEN salary = salary*1.20
ELSE salary = salary
: JUo

. 80 puwd s wabgo JSJ Laadail) abla)l & yall s Loyl

SELECT last name, salary,
DECODE (TRUNC (salary,/2000, 0},
Q, 0.00,
, 0.0%,
.20,
0.30,
O.40,
0.42,
O.44,
0.45) TAX RATE

AW N
- - - - -

FROM employses
WHERE department 1d = 20;

JSJ Sppmidl Lol @ouwd > 80 ool (58 wabbgo JS)  dusall @ sam By

«albgo
gl Wil Sae il |
$0.00 - 1999.99 00%
$2,000.00 - 3,999.99 09%
$4,000.00 - 5,999.99 20%
$6,000.00 - 7,999.99 30%
$8,000.00 - 9,999.99 40%
$10,000.00 - 11,999.99 42%

$12,200.00 - 13,999.99 44%



$14,000.00 or greater 45%

| LAST NAME | SALARY | TAX RATE

Flatkey | 10500 | 47
bl | 11000 | 42
Taylor | 8500 | 4

Sl Laile

p1a Uawd 389 (9 ) g clilall 2o 8 aUaT 8 algdin) g adlatiedd) 4id b dad ) ) gall Jaall) 130 & L6l
CDlad) (e Ao gara poa Jualaisla Lgda g i) (e i gf S ga Jualaila Lgoiad Lgdillh g quaa ) g

(J58a) )COLUMNS 3% s RECORDS

Aal) Gl A)a g a8 () 9 MRS g s i 3] g Aa) ANl g Aillaal) daddl) A0 ) LB s Eua
3 LN g



) Jeadl

d
(4

Multiable Row Function

€"Grouping Function " v s b

vooed Wgaall o dcgoxo e Josi Functions o dcgoxo e 8)Lc sd

B>y asenis

oozl ©lly oo bsd e3> sle o Jgazdl wlily JS sde Josi Ol Sous

EMPLOYEES
EPARTRENT I

Sl R

24000
17000

17000
= L]

— The maximum |

A rows selecied

Group Functions

salary in |
the EMPLOYEEE |
table. |

MAXEALAHY)
20000

glgil

JlgJl

o9l

AVG([DISTINCT[ALL]n)

. NULL  ag)la)l annsll ol pgai 9 ol8,VI

COUNT({*|[DISTINCT|A

V sl a0 dSg0c (89 Jgé=ll sae Gl pgdi

LLlexpr}) NULL a0 Joxi
MAX([DISTINCT|ALL]exp | U pgéi csdg MAXIMUM oS ,Lais| (sag

s) - 20 3908 9 pudll o dcgoza) Aol ,S1 e
MIN([DISTINCT|ALL]exp | b pgis (g MINIMUM  @olS jLais! (s

n L(A20 590 (09 839>90 doud JSl (e
STDDEV([DISTINCT|ALL] aodS) Hlais| a9 S)lheoll WLV alls
X) . Stander deviation

SUM([DISTINCT|ALL]")

Josd Y960 dcgoxo d\99| S

VARIANCE([DISTINCT|A
LL]x)

Sbeodl ol BMS VI Jasoe Ll passaws

. olelyd ol Olasliw dcgozxol

la> aold abgmlo

K 8o wwodzowl 131 COUNT  alls lace lowd NULL  Jal=s Group Function S
NULL aod Jalss V Lgd COUNT (*) ol * dozudl go lpolaziwl due cus



Group Function JJ aslell asuall

SELECT Lcolumn,]  group function (column), ...
FROM table

[WHERE condiition]

[GROUP BY column)

[ORDER BY columny;

i dbso
wwiyildg .GROUP BY 8,88 paziwi bodic Saclai iy asadl Wi, o
ORDER BY 8,88 _sd DESC pasis csJsLul

SUM o AVG plasciwl
awd )l oLl SUM 5 AVG  Jlgs plasiwl liSoy

SELECT AVG(salary), MAX(salary),
MIN (salary), SUM(salary)

FROM employees

WHERE Jjob 1d LIKE ’'%REP%’;

AVGISALAHY) MAK | AL ABEY) MIN{SALARY) SLIM S ALY
150 11000 Bsano ErCul

5 Wi wslel g ouabgoll ©liye) bzl bwgioll @8,20 4y aludl JUiodl
w&bgAUub)d|&9mgwp&|

Ol S sl 8a0cVl go MAX ¢ MIN o SUM ¢ AVG ,oIMIUS.oJ*
a8, wlbly usxs

>l JUo
MAX ¢ MIN plxsuiwl
obll o g9 SV MAX g MIN  plaziw! ebiSaoy
SELECT MIN(hlire date), MAX (hire date)
FROM employeeas;

Al | M HEE Tl 03 | HE HE

2o MIN  plaziwl b oo ols &S,idl (58 cabgo 0181 (Lol JGiodl Lo,s
CMAX  plaziiwl g,b oe @Sl (08 wabgo wasl Ladl Uosss g oueill du,b
SELECT MIM{last names), MAX(last name)

FROM employees;
| MINLAST HAME) | MAX{LAST NAME) |
[Abel [Zlotkey |

plazial )b oo sy uabgall sloswl gLl Jliall Lo
(2) Wlxd 8y> 150w sl oVl el MAX JI ogid MIN  gMAX

(A Slsd By> Jsb Taw sl sVl bl MIN  JI egis o

MIN ¢ MAX liclo baid &ud,l puill (sle Josi FUNCTIONS S : o>V
. ewlsil g0 WMoss Of Sl (r0d

COUNT all> plasciawl
Joazdl (58 Wgaall sac Gl pgai  COUNT (¥)
SELECT |COUNT (*)
FROM employees
WHERE department id = 50;

COUNT )



sac Wl o985 Lpsld senxll puwl o Vau COUNT  go (*) @l plazxiwl e
) - Joazdl (58 859>90)l Bgs.0)l
s JISCwl oW L) COUNT Ul a2 L (09

1- COUNT(*) Joazdl (sd Bgaall sac Lluwsw g
ac,ld doud Seixi sl Bgaall ouning

NULL

2- COUNT(expr) V il pusdl sac Olas g Bgaud

58 NULL agls o8 cale oS
expr aawly wyi> il dasc)

3- COUNT ( DISTINCT expr) »&ll sl dayall pusll sae Olus poéy
8530l da0cVl (09 8,50

SELECT COUNT (commlssion_ pot)

FROM employees

WHERE department i1d = 80;

| i CORUNTPCOA RS 510N _FCTh

| ]
. &goc Vgisl il 80 puwdll (89 (uabgall sac JLdl Lo,
pos5 Lpild COUNT  go COUNT(commission_pct) sgoc pouwl 2axi duc
sacg sgasll lig) NULL  ae, oud sde Sgizi V sl Bgaall sae ol
L &W pd NULL  sle Sgize V sy 6359>g0J Bgaall

. urabgoll Jgd> (59 859>90)1 pumdVI dac Lo el
SELECT COUNT (department_id)
FROM employess;

| COUNT(DEPARTMENT ID)
| 19

3908 (58 LSl Llusw o8 &V asbls asludl sl dls usig
DISTINCT  plassiwl pgis U3 asleoly . DEPARTMENT_ID
. I Jladl (58 oS

DISTINCT plasiawl

o Sl 5)S sl Jsadl Cluni>| gia) pasiws COUNT (DISTINCT expr)
. Duplicate  giou

SELECT| COUNT (DISTINCT department id)
FROM employees;

| COUMTIMSTINCTIEPARTMENT 1Y

[
. 3008l (58 8,50 pud S| Llu> giod »SJ DISTINCT  plazewl:édasMo

SELECT| AVG (commission pet)
FROM employees;

EVGICOMMISSITH_PCT)
HES

lac loud NULL 48 Jalzis GROUP FUNTIONS gio> ul U,S5 oS

AVG(commission_pct) >go=ll pus) lhawgioll Gl aicg COUNT(*)

pd go> b e bwgiodl Ol e 9 pusll s NULL o8 Jolxs o
€ i slac] pou iy 9 hhsd aoud Ly (sl Jgs=ll sac sle diouwd g dq02ll
alSiodl 04 le wlsillg commission  WVgoel) (swlw=dl lwgiol) axu=o
NVL  pazeoww




GROUP FUNCTIONS go NVL plasiawl

SELECT AVG(NVL (commission pet, 0))
FROM employees;

AVGIRYLCOMBMISS 0N =TT )
4%

s @oud Ly (sl Jgasdl puds IS Jga=dl sac  sle domall o lisg

STDDEV skl Gl ;) 412
el J g b de ganal (5 jbirall Gl i) alagls ol 028 a

alal) Jei
STDDEV (DISTINCT|ALL)

Jia
EMP  (sila sall Jsan 8 il g5l i (853 50 ald )3 (g jlmall ol jail) alasy

SELECT STDDEV (SAL) FROM EMP

STDDEV(SAL)
2321.21995

VARIANCE  _taal) 41
el 8 o claalie de ganal Hlirall dlagly DAl 028 4

Jlia
SELECT VARIANCE (SAL) FROM EMP;

VARIANCE(SAL})
5388062.07



GROUP BY lazuwl

EMPLOYEES
| DEPARTMENT_ID SALART
| 10 4300 | 4400
| b T3
I il | 2000 The
I 1] 5300 average
sa ] DEPARTMEMT 1D [BWGiSaLAHY)
’_ =0 3100 | 2500 Sail:;ll"jll’ 10 4400
= 250 ) E=i1]
| 50 2600 EMPLOYEES S0 00
I $ mEIIIZI €400 s 2 10033 54333300
| 50 4200 for each 1 | 19333 s=as
[ a1 50 department. 110 10150
5 9500 10033 i)
| ] 11000
| o ZA
| E] 17000

o
20 mows solected,

2>y dcgo=oS Jgazdl go Jolei GROUP FUNCTIONS S uVI (su>
Ja.wg.wﬂ wluw> uS.ouSulJLuJ| Poaak i (0 LSy GROUP BY plmb QSJS
82> csde pLadYl (o omud JSU ouibgol] Jorz ol ol

GROUP BY plazuwl

SEELECT column, group functien (column)
FROM table

[WHERE condil tion]

[GROUTP BY group by expression]

[CRDER BY column] ;

. GROUP BY alawly 6,020 wlcgoxo sJ| Jgazdl Bgoo oowuss
wlegozo J| Jolazdl Bge0 powsi &S GROUP BY plaxicwl eliSoy

~ 1GROUP BY plaxiwY bg,adl yasy
oo WMS GROUP BY  plazicwl ws,l 9 SELECT  alo> (59 >90c sl pi 51 .1
U3 yus9 GROUP BY 6,89 (8 SELECT alo> (59 g0l sg0ell &li gl
. Error o
J8 s lpoye shodl Bganll sya=d WHERE 8,89 paziaws Ul Soy .2
. GROUP BY 4,89 plaziwl
. Group By 6,89 (s (Alias) el ooVl plazicwl Su V.3
.ORDER BY &,aall plaxiwl i 39l Ol (Soug. baclai goldl iy pv 4

GROUP BY plazuiawl



SELECT department 14, AVG(salary)
FROM employess
GROUP BY department 14 ;

DEPARTMENT IO AN G S ALART)
10 4400
o 3500
50 3500
&0 400
an 1005 3355
El 19355 3350
110 101E0

[
[
[
[
[
[
[
[
[
a

0D

rrees sodocbed

wle oad JSJ wliedd (vl lowgiodl Ol o8y (3ludl JUJI (509
. Group by  plazowl dlsg 80>
. GROUP BY alo> (59 SELECT alox >goell s plazxiwl b>)

Cl.l.ox GROUP BY Cl.l.oxpw| 3_9.02” p.w| .L>,|_9J t,S)_g).'aﬂ o u-WJ 9
: JU JUJI (59 LS SELECT

SELECT AVG (salary)
FROM employees
GROUP BY department id| ;

AWGISALARY)
4400

500

3500

G400
100333333
193333333
10150
mono

388E o S| 20 GROUP BY  plaziiwl (Soy
@loz SELECT alo> 9 a>,a0ll danc)l sloowl gao> S5 iz
.GROUP By

ipiis piy Vo Uns @l 5pkaid GROUP BY  8)lic (59 8ancVl sl 5S35 Jlag] aic
oVl

US> e Jlo
Enter statements:

EEEELECT departciment_ id dept id, jokb_ id,sum(Salary)] from employess
group by department_id

[ Execute ] [ Sawve Script ] [ Clear Screen ] [Cancel]

SELECT department_id dept_id, job_id,sum(salary) from employees
*

ERRCOR at line 1:
ORA-00979: not a GROURP BY expression

JOB_ID ¢zl pas) cllsg GROUP BY  alo> plasicwl sic las Jls ol oW
. GROUP BY &,a8 >l

da0cVl Lo Acgoxo go GROUP BY  plaswiuwl

SELECT department i1d dept 1d, job 14, sUM(salary)
FROM employees
GROUFP BY department 14, job id ;



| DEFT_ID JOE_ID | 5 LIM S AL ERY)

| 10 [0 ASET | 4400
[ 0 |[e_men [ 130m
| 20 |W<_REF | G000
| 50 [ST_CLERK | 11700
| 50 |[ST_Man | RECO
| 60 [IT_PROG | 19200
| a0 |[54_Man | 10500
| a0 ||54_REF | 19600
[ 0 [0_PRES [ 24000
| aa (a0 vP | 34000
| 10 (45 _ACCOINT | 8300
| 110 [AC_MGR | 13000
| 58,_REP | 7000

13 rows ssleciad

anild (58 Hus ol seac (S| Group Function pazeiws o e OloMsiwl
.GROUP BY ,84%) ugSy Ul wu=y SELECT

SELECT department_id, COUNT (last_name)
FROM employees;

SELECT department_id, COUNT (last_name)
b3

ERROR at line 1:
ORA-00937: not a single-group group function

& il sg0sll dinaio GROUP BY 8,88 zlsl vz (bl Unsdl aslenls
. W JloJl 56 LS SELECT alo>

=nter staterments:

éELECT department _id, COUNT(last name)
FROM emwployees
GROUP BY department id

DEPARTMENT_ID COUNT(LAST_NAME)
10
20
30
40
50
B0
70
g0
S0

100
110

Fa

L)
=N O W & =] =] D] =

wlcgoxoll (e (byuw) Maxd Having  plasowl

.Group Functions go b,.w plaxiwl aslSoV HAVING ooz
. Group Functions geo b,.iS WHERE  plosicw! (SeuV cus>
1 JWI JLodl (50 Sy Bgw oS
SELECT department_ 14, AVGi(salary)
FROM employees
WHERE AVG(salary) = 8000
GROUP BY department id;
WHERE AVa(salary) = 8000

ERROR at line 3=
ORA-0095%34: group function 1s not allowed here

Josi where ol cu> . Group Functions go WHERE olasiwl (Sos V
w9 Having paseiws Ui . wlegozo JSii (09 lpeiozs Jud Vgaall o= (e



Group Functions plazxiiwl (;Seug Sa> (sle acgozo JSJ Voo S>> Josi
HEN TR PO PY NN
SELECT department_id, AVG(salazry)
FROM employeea
HAVING AVG (salary) = 2000
GROUP BY department id;

| DEPARTMENT ID | AVG(SALARY)

| 20 | 9500
|
|

a0 | 100333333
o0 | 190333.3333
| 10 | 10160

EELECT department id, COUNT(last names)
FROM employees

where

department id=10

GROUP BY department id

having avg(salary) >10

order by department id

DEPARTMENT_ID COUNT{LAST_NAME)
10 1

51 Jbo

SELECT department 1d, MAX (salary)
FROM employees

GROUP BY department id

HAVING MAX (salary) =10000 ;

DEPARTHMENT_ID M SAL ARY)
20 13000
an 11000
20 =4000
110 12000

Ol s @bl olcgazoll o & cgnzo gio) WHERE  plaziwl (—Soy V
plazicwl pig.dcgozxoll Voo udy @s el Bganll gio) paziws WHERE 6,89
ugs WUl o wlegozo ,LpbY &Jsg WHERE  &,L.e o0 Vau HAVING  6,lc
Losl cau> 30 8,15V (g 8liiwnl] dcgozall 5ok o) caus> Jliodl (59 LS s,5 VI
.10000 0 ST Lowiro boawgio weSy Ol 98 ¢ byl a5 o)

rabgxlo
tJUWI JUJIl (59 S . HAVING  go (Alias) leiwwod] pewVl plaziw! Soud
Select job, max (sal) "MAX_SAL"
From EMP
Group by job
Having MAX_SAL>100;

Heswring MAX Sal.>-100
-

ERROR at line 4:
ORA-OO0904: "kAXE_SALY: inwvalid identifier

Hleiodl ool plazeowl pac i (3 ludl Jbodl azdleolq
i los HAVING 6,83 (59
Select job , MAX(SAL) "MAX_SAL"
From EMP
Group by job
Having MAX(SAL) >100;



ANALYST
CLERK
MANAGER
PRESIDENT
SALESMAN

JOB MAX_SAL

b LS FUNCTIONS 0 S| plasiwl &Sl

: pladW acuidb wliyol) Jawgio 1St uose 1y Wl JLod8

SELECT | MAX (AVG (salary))
FROM employesas
GROUFP BY department 1id;

BLA AN ESAL AHY
19335 3333

oSVl biwsgiodl Uase oo 23 sy o3 dyls] JSU brwgioll ol o3 Ligd

3000
1300
2975
5000
1600



Jga> o Sl o WLl yo,e

:SladVI
Syb plaziwl dUsy Jgas oo ST o wlly poMsiwY SELECT - alox plasiwl .1
. dalizeall byl

.Outer Join  plaziwl byl byw s V sl oLl poMseiw] .2
.Self Join LSOl -Jg.l.zﬂ UMY (pJD90C Jag) 3

Joa> o S| o Wil e Jeuaxl

EMPLOYEES DEPARTMENTS

[ERFLOTEE_r] LAST_RAME [OEPARTHENT Ik DEPSRTMENRT ID DEPARTMENT MARE]LOCETION 1D
100 king o 10 QAdrrdnigiraiion 1700

101 ||kochihar a0 A0 Marketing 1600

G0 §EhRipping 1E00

202)|Fay 20 T 1400

AENHggins il 80 |Sales =0

206)|Gietz 110 0 |Executie 1700

10 ATy F] 1700

190 JContraciing 1700

Vo

EMPLOYEE Wy DEFARTMEN]T 1D [DEPARTMENT MR

20 10| Adminiskralian
21 20 || MarkeEting
A2 0 | Marketing
i a0 [Executie

2 110 l-!\.(.(.uunin;d
A6 110 |Accaurting

DEPARTMENTS Jga> 0 DEPARTMENT_NAME  sg0s)l ,Lus| i a8
pid EMPLOYEES Jga> 0 DEPARTMENT_ID sg02lls EMPLOYE_ID sgesll ,Lislg
loasice Cartesian Products .l ,JU wswouuns bo [idg 20> Jga> 8 leo wLLIl 0dd o ,c
g3y Botall o S sae Uore Al UsSip Wbl by, boyuis g2 ol byl by gV

Il Jbodl (8 oS L sumo wld juc axull

Cartesian Products

EMPLOYEEsS (20 rows) DEPARTMENTS (8 rows)
|l ML OYEE D || AST HAMI |m|-,ruu',-||"; o |DEF'M11'IENI_ID DEPARTMENT NAME LOCATION D
| 100 [iing | [ | 10 Akninirstion 1700
| 1071 [Kockhar | &0 | 2 [Marketirg 1500
_— | 50 | Shippang 1500
I 03 [Fay I T | & I 140
[ 205 [Higgina [ 110 [ a0 [Sales 250
[ G [Fietz [ 110 | 31 |Ewar i 17
0 rowe =ale ched. | 110 (Sccouming 170
[ 130 [Cortracting 1T

* *  rues selacied

[EPLOYEE I DEFARTHENT D [LOCATICH_ID

[ 10D m | Tm

Cartesian I a1 @ I m

102 =) 1700

product: == = =] —

= [ 104 gl ]
20x8=160 rows | o o T

1 ELI o sl inid



Jsa> (58 Boaall JS by, o3 WHERE bl @i> coouw Jliodl 13 sad U,S5 LaSs
‘580 160 2ol UsSs i 5 pLudVI Jga> (58 Beaall JS go cuibgnll

SELECT last_name, department _name dept_name
FROM emnployees, departments;

| LAST NAME | DEPT _NAME
|King |Admini9tr:;|tinn
lnchhar |adinistration

|DE Haan |A|:|ministrati|:|n

160 rows selected.

bulg,Jl gloil

Types of Joins

Oracle Proprietary SQL: 1999

Joins (8/ and prior): Compliant Joins:

* Equijoin * Cross joins

* Nonequijoin * Natural joins

*  Outer join * Using clause

* Self join * Full or two sided outer
joins

* Arbitrary join conditions
for outer joins

Jsa> oo 5iST e Ul ose) bl ey
SELECT tablel.column, tableZ.column
FROM tablel, tablel
WHERE tablel.columnl = tableZ.columnz;
pwlg tablel  @w LVl 3ol Jgacsdl ool @lS b ore SELECT 0Vl poasuiww
. ahsiy PPt J..asu_g columnl ao,c )l).Q.” 3_9.09.”
ppin Juassg cOlUMN2  as,c sl Sidl sg ol ol 9 alay, slodl ol Jgazdl o5
gzl (29 (u3gasll pud dlsluwe i Cu> Lo Guloazdl by, pid WHERE  b,idl i
9 8,15V o8, 90 2o Sqluwiy uabgol) JgVI Jgazdl (89 6,I5V1 08, sg0c Ul Az Lidg
bVl ol Jgazl

bols, &M5 s by Jslas sl bay) JieS ¢ leo Jslazdl oo dcgaze oy (sSU*
wsud| a=S

SEquijoin  Sgluiall by Jl 83 o



EMPLOYEES

EMPLOYEE_ID

20
2

DEPARTMENT_ID
10

Eir]
124
141
142
145

144
105
104
1o
149

174
17E

== = =T =

f

DEPARTMENTS

HEFARTRENT_ID

DEFARTHRERT _RAKME
|t dmriatratian
hitar kating

hlarkeling
Shipping
Shipping
Shipping
Shipping

™
L1
L

(e = T S HE S ST ST

f

Foreign key Primary key

Sales
Sales
Salas

SoLusioJ| JouJI

. Wl Joazdly sg0c pud 2o JoVI Joazll ss0c oud o Soluwi iy 8499
saix V| 2laoly s )l 2lianll olsssiwl ggill 138 couaisg
szl byl ol bl bayyJb oo g9l 138 swowug ( Foreign Key ¢ Primary Key )

.( Inner Join

9 Simple Join

Equiloin &k bu,Jl 2uoss Jbo

SELECT employees.amployee 1d, employees.last name,
employees.department 1d, departments.department id,
departments.location_id

FROM employees, departments
WHERE | employees.department 1d = departments.department 1d;
EMPLOYEE_ID | LAST HAME DEPARTMENT I DEPARTMENT I LOCATION_ID

AN [ikhalen ] 10 1700
0 [Hartstein m m 1E00
a2 [Fay ] ] 1600
124 [Woumos ] 0 1500
141 [Raja E] £n 1500
147 [Davies 1] 4 1500
143 [Matos 5l 4 1500
144 |'~.".3|g¢$ E 1) 0 1500

18 v anloced

8Ll 98 pazeiwoll byl by saz WHERE

EMPLOYEES.DEPARTMENT_ID = DEPARTMENTS.DEPARTMENT_ID
/.\_wl.; Baao UGSy ol w9 (udoazdl LS (89 >9>90 DEPARTMENT_ID
- wosesdl Cizit (sS & ol Jeaxll

3,89 (9 (g luwdl Jlodl (59 Sy leSe
989 (= ) Soladl

>90C Ug\J

and  Joleodl plasiiwl (ainb ore byl boyis oo »51 by @lo)

EMPLOYEES DEFARTHMENTS
LOST_WAME | DEPARTMENT_ID DEPARTMENT_ I DEPARTMENT_NAME

Whalan | 1] 10 LAdminiration

Harlsten | o 20 Marketire

Fay [ ET] 20 Maikehing

Moumas | j21] a0 |Ehipping

Rajs [ ] &0 |Shipping

Diwias [ ] &0 |Ehipping
[ [ 1] all [Shipping |
Wargas | =] a0 |Shipping

Hunokd [ ED 60 [IT

Ernal [ D G0 T

Wiod and  Jolzo ploziwl sib oo 3] by @ls] oSesll oo

AND last_name = ‘Matos

WHERE (% byuidl aes AND  &8lo| ooy >
Auasdl byadl AND sy 05

SELECT last_name, employees.department_id,

)

4



department_name

FROM employees, departments

WHERE employees.department_id = departments.department_id
AND last_name = 'Matos’;

| LAST_NAME | DEPARTMENT _ID | DEPARTMENT _NAME
Matos | 0 || Shipping

Matos  wabgoll pudll powly poudll p8, 5 ool Lose i il Jliadl (58

Jglazl 6, eicwol] cloww VI ol askiowl :
. sV adoc by Jolazel) 8 leiaall sloswVl plaziwl  *
. Jolazdl slocwl oo B9zl Jgl plazeiwl bVl sy *

SELECT emplnyee_id, last_name, department_id,
Edepartment_id, Elccaticn_id

FROM emplnyeelel departments E

WHERE dapartment id =[d]department_id;
asdso alp sloswl g lphy, shodl Jolazll 8ol sloVl plaziel (Sonll o
)ow CL;L\SQ L.\.99.J| )La...>| I WV SELECT )o| B3V :Lu| bﬁpm LJ9|J.>.JLJ

Joa> JS) FROM ol (58 Alias was,e5 pisg
Jloll aogo 98 oS

) FROM employees e , departments d )
ool U 3 ludl Jbodl s & leivuedl ooVl s MolS Jgazdl ouwl Sy
e & leiwoll ooVl g employees  Jgaxll
.d d )leiwell powVlg department (ol Jgazdl powlg

15] oSJ Johall (89 8)> 30 590> (59 WSS ol e Jglaxl 6]l sLog.wc\Jl 1
» Jadl s oS Jghll (89 a8l oS
Joa=l) el ooVl e3> w3 « FROM 0)9.9 9 WSy Joa=l) )Lm_m.ole_w\Jl 2
Cl.,o).C >|)0J| bgnz”p.w| YY) U| ()
. Sy wld ugSJ ol s Jolaxl 8, lescuoll oVl .3
Joa oo ,iS| w byl oSl o

EMPLOYEES DEPARTMENTS LOCATIONS
LAST_NAME DEPSRTMENT _ID T DERAR TERT_ID LOCATIN_ D | LoCATION 1D e o Amre ]
bing m| | ] || 1400 | S outhlake
Kochhar B0 [ .l 1800 | 1500 Ji outh San Francisca
D Hamn o [ £ sl [T o) Eeane |
Hunnld [=1] | ED 1400 | 1o N reeaie
Emsl 51} | ED 251 | 0w
Lorentz ED [ 50 1700
Mourgee =] | 110 1700
Rajs =1] | 150 1700
D G B ows seloslad
Moz =1
“angas 1)
Hatkay BED
Abel EO
Taicr &0

o
20 s sakcied

Jolazdl sae oo J81 UsSs Ladls JayJl wldac sac 0l dxuxo ol 0id UgSs sSJs
A>lgy @il

Lo basd by, sindoss ppin byl oo Jglas &M s ol s
e.department_id = d.department_id
d.location_id = l.location_id



ZELECT =.last_name, d.department name, l.city
FROM employees e, departments d, leocaticons 1
WHERE = .department_id = d.dspartment_id

AND d.lecaticen id = 1.locaticon_id;

| LAST_NAME e
| Southlzke

st T Sothake
:|hl1|:|ur'g-:|s -|Shipping | South San Francizoo |
Fas  [Smpping St Sanfrancissa |

Dves |higping

19 rows seleclad,
Employees ,Department Location  Jglas> &M ¢ byl oo (goludl JUJI (509
powddl el Loy sl aganlly 8,5V oowl 9 eVl Lo, clldg

More examples

DEPT_IT

L

1 Wegavamia
fud =k -T &
Hopebusn
Tequbhinrk
Hemshia

S

Catobpole

EL i v 5 B30 "

[¥ S YRR

O ia JS G Relation A8ke agin LS 1Y Joaa e ST (e il g s i aobiiiond
& e Jis @ik gAY (6 Cia ge il Laaaal



' Tl e e | [y |
\ el gz Tl S RRHT R A T )/

Hij U | Ll Dy g

ird G U T R gl § il SEdlas

B LTI 7l T TR T A A T A AT

Lo ifiijizee i | [l Dyeesid g

Alartjin i N N TN

Hied g | [ Dyaeniding

gyl L7 LA [JEJ L AT

NAME, S_DEPT_NAME _SELECT S_EMP.DEPT_ID, S_EMP.LAST
FROM S_EMP, S _DEPT
WHERE S_EMP.DEPT_ID = S_DEPT.ID;

DEPT_ID LAST _NAME NAME
50 VELASQUEA ADMINISTRATION
41 NGAO OPERATOPN
31 NAGAYAMA SALES
50 OPEBURN ADMINISTRATION
41 RGIHART OPERATOPNS
42 MENCHU OPERATOPNS
43 BIRI OPERATOPNS
45 HAVEL OPERATOPNS

S8 AND  aasiul ldy WHERE am Al Ja b Al oSy

SELECT S_EMP.DEPT ID, S_EMP.LAST _NAME, S DEPT.NAME
FROM S_EMP, S_DEPT
WHERE S_EMP.DEPT ID = S_DEPT.ID AND S _DEPT = 41;

DEPT_ID LAST _NAME NAME

41 NGAO OPERATOPNS
41 URGIHART OPERATOPNS




Sobuio sl byl

NonEquiJoin
EMPLOYEES
LAST NAME SALARY
King 24000
Kochhar 17000
D' Haan 17000
Hunold a01d
Emst G000
Lomentz Exail
JOB_GRADES Maurges -
— Raj= 3500
| GHa | LowEST SA) HIGHEST Sal Diavies Eql)
|’,-,L 10m s | Flatce 0
|m ] o3 Wamas =254
| BN A Metkey 0500
o 1000 14073 Whel 11000
[E 16000 2493 Taykr [EEA|
||- ZEON] 40000 Slils
R . = r\om::s-elect:d.
J9a> (89 Wi sdels i S8l G ueSh Ul o uabgedl Jga> (58 Wl el
. JOB_GRADES

pAxiows Vg Gudoa> by 6 ,wleo jue a8Me @y a>g5 (NonEquiloin ) «Sgluwio sl Jay)Jl
(=)sSobudl )L aud

iy oslely wire S8 G 0sSi Ol i Guibgall sz (58 wlisell ssac o a8Mslly
JOB_GRADES  Jgi> (s
a i JS Bl 89,000 by abbgo JS iro 8390 ol 5S 0 49,200 poiy (LI Jliadl (a9
oo U I3] . uabbgell Joa> (58 wabgo JS e Lpis, ey (Lpsulpis Lpsulan) wlisedl (o
eIl Tl 5 oS, eyl sl Ui p2s W dzesyid]

NonEquiJoin Soluiall jusll k)l 2uogs Jlio

SELECT e.last name, e.salary, J.grade level
FROM employees &, jJob grades
WHERE e.salary

|BETWEEN J.lowest sal AND J].highest saH;

| LAST MAME SALARY GRA
[Matoe 2600 |
frrangas =0 B
[Lorentz 1200 B
|uul.rgn= = O =]
|Rajs 150 B
|Davie= 10 B
fiekesdien 440 B
|Hu|n:|luj oo
|Errest BOO0 [

P byl sl oJl employees e, job_grades  Joazdl w8 ,ilo A8Me a>g5 V Cu>
el doud Ol sV nyydl by i (58 (Soluwy o Yoo, BETWEEN  olassiwl o0 &g
el Ol Jaax (09 e doud (slely doud J8I w iod calbgol)

M8 JOB_GRADE  as,bbgll .wl=)s Jga> ddawls) daiow usbyodl ol JS
@ bgo 1 >g9; Vg LOWEST_SAL >g0c 9 aoud ,20l o SISl cowsSy u'a.]btgo A>gy
. HIGHEST_SAL g0l (o ST sy

:adb> Mo

Pl 3325 ke ,S35 . i) BETWEEN  SJ g ooz Of oSy (>= ) o(<= )
BETWEEN plaziwl xic cldg aeairn d4oud sulig Anaxio doud Jgl UeSs Ul Lz



(outer join ), I by Ji
byl by lpde gudaiy V (89 Jgazdly 839>00 Bgeo o2 pasiiwy
w2, sl sgoell dp> (59 gogig byl by go (+) gedl 8,La] elaziwl Us pig

. ablo

DEFPARTMENTS EMPLOYEES
| DEFARTMENT WAME DEFARTMENT D [ DEPEBRTMENT I LAST MAME
|=drriristration o | 0 [Ming
[Markating ] | a0 |[Kinckhar
|Ehipping an | 90 |Da Haan
I e | 80 [Hurald
[Sales 51} | B0 |Ernsi
[Execitme o | &0 [Loremz
[ 110 | 5] |Mourgas
[cantacting I 50 (A=
B s selaiies | A0 Dawie=

| &0 |[Mstos

| 81 [Worgas

| 90 |[Tetkesy

"

20 rows mekecied

190 powsdl (89 uabgo S9>9 pac >V

Jga> (59 859>90 ;a9 pLudVl Jga> (88 859>90 85| Jld Ul az Hudgazdl (I Ll
Al sy Ul Us)lg .0Vl (s> uadbgo Ly usy oy 200> 8,15V 84 Ul Lo ueids. (ualbgoll
asyyall ey Laug, oSow V Wl o= JUWI Jdl (59 WS Equijoin 1oy ,Jl asyyday 6,15V
.Sy Bgw WS Outer join  by,Jl syl placeow! po iy

SELECT =.last_name, =.department_id, d.department nams
FROM employees e, departments d
WHERE e.department id = d.department_id;

|  LAST NAME | DEPARTMENT ID | DEPARTMENT MAME
r'u'-fhalan | 10 |.ﬂu:IministratiDn

|H:;|r151|a|n | 20 |Maﬂ{e1ing

|Faj.r | 20 |ru13r1-:e1ing

Mourgos | 50 [Shipping

19 mwes selected,

Lo pud sl GLVI oy pd &l s @olS o Weaall &l ol o>V
. Outer Join olazecwl e S5 azdlendy. uilbgo

Outer Join >, by Ji
. JE:J_)!IL)..;:JLLI_&J\J@;JI Bgoall a4y, Sy S paseiuy *
(1) 2L ,La] 98 (sl byl Joleo *
SELECT tablel.column, tablel.column

FROM tablel, tablez
WHEERE tablel.column(+) = tablel.column;

SELECT tablel.column, tablelZ.column
FROM tablel, tableZ2
WHERE tablel.column = tableZ.column {+) ;

o bl ddoc sl wbly g uose sholl seagll dp> gosdl 8,Lal plaziwl o
o (H)aoMe gog wmg. pasill 4 a>g) Sill sgosll dp> (+) @oMe gogiy (udgoesll
3,89 by (89 axly ils e gogs Ul (Sou () ol )l 50, table2.column (+)
sl o0 WS ade a>gs 0l <oV <) WHERE



Outer Join >, | byl plasuawl
SELECT e.last name, e.department id, d.department name
FROM  employees e, departments d

WHERE |e.department id(+) = d.department id];

| LAST MAME [ DEFARTMENT |D DEFARTMENT HAME
feebialer [ 10 Adminiatration

|Hartstsin | 0 Marketing

[Fay | 0 Marketing

|Mourgos [ 50 Shpprg

[Faje [ 0 Ehippirg

[Davtes [ =0 Ehiapirg

[Mstoa [ E0 Bhiping

l. am .

Gielz 110 | Aceounting

N Cantracting |
zLI towes eakced

Gl 0dd 5\ wbgo A>9s V
WLy gro> uose sholl seasll g gazdl 8,Li] placiwl 03 &l s JUadl 1id b

Jlollg.pasill ad s>g) Sl sgaell dp= (+) @oMe gogis ussesdl Gu byl dulac <Ll
.department_name department_id ,last_name 5,2

ae,)l9 &ang,eoll doudll U] g.cuibge Sl (sle Joiiu V Contracting eowall ol las>V
»oldl 9 8 ,albg

More examples

i1 ey
\\ LT AT VN S R T }/
LHTEE el o Bl B TR TP
LEEE i § Wl Heriygl Sl
LHEE s WL Dinymy Hareill
il By TS i) L iz e B
Bl Sy RTTT i U darygl Sy
; . S T o o o B TR SIS
i pa dm g Y maEtlaifre __f __f J:_'II_'-___' =inner
sl o 3 Ly L 19 Laueriifis
N =, - TRaAaalr O
[ ShEmE Huns Saner

S Calh ga 4y 23 50 Y 53 ¢ 5all e i) L) 1Y

SELECT s _emp.last name, s emp.id, , sS_customer.name
FROMs _emp, s _customer

WHERE s emp.id (+) = s _customer.sales rep id
ORDER BY s_emp.1id;



Self Join wJ=>lJJl byl

EMPLOYEES (WOREER) EMPLOYEES (MANAGER)
EMPLOYEE D LAST NAME |  MAMAGER_ID EMPLOYEE_ID [ LAST_NAME

100 Iing | 100 [king

107 | Kochhar [ 100 101 [[Hochher

102 | Do M [ m 102 |08 Haan

108 Hunold | 102 103 [Huncld

104 | Emst | 106 104 |Emresd

107 |Lomentz [ 1 107 [Lorerez

124 Moumes [ 00 124 [Mourgos

(|
|

uabgoll Jgas: 5\9 wabgoll 3,
»30ll Jga>: 09 wbgoll p9, Soluw

Joazl s (08 531 s90% s90c oy ooz Self Join (sl byl

JoVIl Jga =l . dga> (uidbgodl)a>lg)l Jgazdl ozt Ol iz @] 80 (69 Lidg
s9osll g Primary Key  use Employee_ID sg o2l Ul Cs il (olidly ¢pualbgoll

.aJ Foreign Key sy Manager_ID

.Outer join gl Equijoin  &,lall o=l el go Joledl cliSay ipg

SELECT worker.last name || ' works for '’
| | manager.last name
FROM employees worker, employees manager

WHEERE | worker . .manager 1d = manager.employee id|;

WORKER, LAST HAKME|MAWORKSFOR|IMANAGER LAST NAME

Enchhsr works for King
Die Haan woiks $or King
Mourgos works ¥or King
Lhotkey works for King
Hart etein works for King
Wohadar warke for Kachbar
Hiaging warks for Iochhar
Hunald works for Ce Haan
Em:st worka for Honold

G (58 (23908 ot bl Ol Laug 8030 il wabbgo S leb] ai bl Jedl (5
Employees worker, employees manager sl oowl plaziowl o5 189 Jgazll

o logly, oSy pulasio puloa> e 8)lie Jgasdl licl oy (oS Lpolasiiwl pig
J.uwg Worker [YoT Jg\” u.;o..wb u....o.]og.oﬂ LJ9J.>_ Swoow 99 Jg.).>.]| [goIL.y J>|> U2d90C
. »oll gdg Manager  sulidly usabgoll

2B, 3902 calbgall 08, blolue pi 189 13 calrgo 08, Mol 98 a0l B8, Ul s
Joa> (9 ol sg09) uiedl pB,L Manager uyuiedl Jga> (89 (uelbgoll
Worker  ¢uabgoll

oaibgall Jga> (09 a0 98 el Jga> (9 wbgoll Ol >

9 King wabgoll UV waslis g walbge 20 s Ol go: khad walbge 19 ,lphl v *
worlg Manager_ID  sgoell (89 ja0 08, & a>q0 V (JUlg 2>l @i Vg L)l
Outer Join  plassiwl o WYV KING



More examples

M
EMP [MANF".EEEF\

‘.'u:.!fh:.!h

1]

" O]

1]
S_EMP {WORKER) 5
LTS TS A T S sH ) ) ST
\’\ Bt 1 1
) Tk i i
UL il ik
Wepnjizie £ ¥ 4
Ale e jant e M
Hied o 2
NHTEES i ¥
A A i b

iy
LSl S
Malzigpnzs
Mellizipnzs
'f':l-_.l__l_:s
ififzin %
il f eI
il O e
i ] T
i I T T

&

: Jlia

SELECT worker.last name]|" works for "|]|

manager . last name

FROMs emp worker, s _emp manager

WHERE worker_manager_i1d = manager.id;

worker.last_name||" works for *||

manager . last name

Nago works for Velasquez
Nagayama works for Velasquez
Ropeburn works for Velasquez
Urguhart works for Nago

Biri works for Nago

Magee works for Nagayama

Giljum Nagayama




1999 &Giuw Asw buJl Boku Jslaxdl b,

: 9, b)l i) (sl JSuall

SELECT tablel.column, table2.column
FROM tablel
[CROSE JOIN tablel] |
[NATURAL JOIN table2l]
[JOIN table2 USING (column name)] |
[JOIN tablez
OM(tablel.column name = table2.column name)] |
[LEFT | RIGHT | FULL OUTER JOIN tableZ -
ON (tablel.column name = table2.column name)] ;

.Cartesian product sgluy CROSS JOIN *
cod9a=l dgosll /.\_w| osd (e doiso ulga> Ja.:).; NATURAL JOIN *

( Equijoin )  laswl by, )l sglow JOIN table  USING column_name  *
y 590 puwl sle doiso
. ON a2 byl e awieo Loyl ol Joy )l Sgluws JOIN table ON *
.Outer Join 6,58 Lus gdg LEFT/RIGHT/FULL OUTER Join *

(cross join )

. Cartesian Product gyusi $\D9

SELECT last name, department name
FROM employaeas
|croge JOIN departments| ;

I LAST NAME DEPARTMENT HAME
IP’ing Ldministration

Ikuchhnr Administration

ID? Hasan Acdrninistration

[Huncid AckninteLration

160 rows selected.

Cartesian Product sJoVl asa, bl plaziwl goludl juss oz JULJI

SELECT last name, department name
FROM enployees, departmentsa;

| LAST_HAME | DEPARTMENT _MAME
|Hing |A|:|mini5tratic|n
|H0c:hhar |.-'3\|:i ministration
|I:Ie Haan |.ﬁ.dministraticun
|Hur‘u:uld |Admini9tr:;utiu:un
|E rnst |Ad ministration

160 roves selected.

Natural Join )
v oVl G L uddl Gdoazdl 08 by Jl daec] (sle L sousy*
Lol a0Vl S (09 dugluio lpsioud WS d\,JI oozl (o aMI iy ¥
e Uas asy wlizo ol £9 )y slocwVl Guss o) daacVl colS 15| *
2w Mzow VI

SELECT department i1d, department name,
location_i1d, city

FROM departments

NATURAL JOIN locations|;




DEPERTRMENT 10 | DEPAHTMENT NAME LOCATIOR D iy

50 [ 1400 [Fouthiske

50 |SI-i|:-|:-ing 1500 Bouth San Francisoo
10 lﬁdmn:rﬂhun 1700 Eaatia

o] [Executie 1700 Beatile

110 l-‘-Jc:uu‘tlm; 1700 |[Seatils

130 [Contracting 170 [Bestile

A |markating 1600 [locrtn

&l [Sales 2500 | POxdad

3 rie: galaciad
Equijoin  plazeiwl dswdl juss (o, Wgawg

SELECT department_id, department_name,
departments.location_id, city

FROM departments, locations

WHERE departments.location_id = locations.location_id;

WHERE 6,59 s Natural Join (slc s8lo| b,
. 50 9| 20 pb.ué\u CUL..” WO99.0 WA= ouad

SELECT department_id, department_name,
location_id, city

FROM departments

NATURAL JOIN locations

WHERE department_id IN (20, 50);

USING jplazuiawl oyl cLiwl

pazeiows Ol liSasd aallae e wlilul glgl oSJ elocwVl Luss LpJ sa0cVl cols 3] *
e byl pi Ul e il BaeeVl duaxs 9 USING

Jiloso sg0c oo ST LS, bo.us bhs9a>lg sgoc (Bilki (S USING 6,89 paseins *

s iw] ol sVl (09 leiuod! oaw VI 9| Joazd ool pazsoay V- *

Jelazl b)) obLl gloily slocw VI @aslnes a0Vl paziws Natural Join
Lo byl s il BaacVl el bhad sass S pazeows Ol Soy USING
Jlos
SELECT l.citya, d.department_name
FROM locations | JOIN departments d USING (location_id)
WHERE location_id = 1400;
WHERE $,a8)l (sd Alias plaziwl oSou V &V las Jldl lis S

SELECT l.city, d.department_name
FROM locations | JOIN departments d USING (location_id)
WHERE d.location_id = 1400;

\ c
Alias e

ORA-25154: column part of USING clause cannot have qualifier



USING sJe Jln

SELECT e.omployes 1d, =.last name, 4d.location id

FROM employeas o JOIN departmenta 4
NUSING (department id)| ;
| EMPLOYEE_ID LAST_HAME LOCAT 0N 10
| 200 [Whalen 1700
| 200 |Hansien a0
| 202 [Fay 1900
| 124 |Moungos 1500
[ 141 [Raj= 1500
| 142 |Davies 1500
| 145 [Malos 1500
| 144 Waigas 1500
| 103 [Huneid 1900
19 rewrs salecksd.

UlSo 390 W uoymis pludVl Jorze paabsall Jsaz powill pd) seac by Hplby Jioll
abgoll Joc
il S Equijoin J d0u90 Sy JUJI iag
SELECT employee_id, last_name,
employees.department_id, location_id
FROM employees, departments
WHERE employees.department_id = departments.department_id;

ON e Jlo
wododxdl G byl by saxi oS ON - 6,89 paisioud

SELECT e.employee 1d, e.last name, e.department id,
d.department_1id, 4.location id
FROM enmployecs o JOIN departments 4

oM (a.department _1d = d.department i1dY;
EMPLOYEE ID LOST HEME | DEPARTMEAT NN . DEPERTMENT 0 ]  LOCATION D
200 [Yvnalen 10 10 1700
2 Harsten 20 20 180
202 [Fay 2 2 1800
124 |Mourgas 50 50 1500
141 [Ray= ] ] 151
142 [Ttz A0 A0 1500
143 | Matos 50 Al 1500

18 rawe selecied.
raalizeo cloowl Loy oxeel by Ol (Soy ON 8,89

SELECT =.last_name emp, m.last _name mgr
FROM employees & JOIN employvees m

() {e.manager_id = m.emplovee_id) ;

| EMP | MGR
[ochhar [ing

|De Haan |K’mg

|N1nurgl:|s |King

|Elntl<ey |h’|ng

|Har|5tein |King

fishalen [nchhar

19 rows selected.

oibgoll Jgaz) ((sdsls b)) sl Self Join ey ol JUJI O]
cJoasdl Gusiy suaedl 08,9 wabgoll 08, dancl sle douso awuai



by, @b yo S| plaskiuw] awlSsl

SELECT employee 1d, clty, department name
FROM emp loyeas &

JOIN departments d
ON d.department 14 = e.department 1d
JOIN locations 1

ON d.location id = l.locatlion 14;

B A L b Tl e e B P B R e e T P BTa Ll B AL i,
103 [Soutk e T
104 [Suuth sk i
107 [Bouth e T
124 |South San Francisco Shipping
141 |Suu|h San Francisco Shipping
142 |Suu|h San Francizco Shippirg
143 |5l:l|.|“"l San Francigco Shipping
144 [South San Franciseo Shippirg

19 raws salecind,

: Equijoin - asyday (goludl JUJl s 3uais Sy
SELECT employee_id, city, department_name
FROM employees, departments, locations
WHERE employees.department_id = departments.department_id
AND departments.location_id = locations.location_id;

: USING byl asyyday JUJI s usis (Soug
SELECT e.employee_id, l.city, d.department_name
FROM employees e
JOIN departments d
USING (department_id)
JOIN locations |
USING (location_id);

1999 Qi Jud 1999 &iw Ay
Oracle SQL: 1999
Equi-Join Watural Tnner Join
Outer-Join Left Outer Jomn
Self-Join Join ON
Non-Equi-Join Join TS ING
Cartesian Product Cross Join




Left Outer Join

EELECT e@.last_name, e.department id, d.department name

FROM emplovess o
LEFT QUTER JOIN departmenta d

ON {a.department 1d = d.department 1d) |:
LANT NANE MFEFAHTRMENT D TEPAHTMEMT NAME
Whalen 10 Adrinigtradion
Fay 20 hdarketing
Halstpin 20 Marketing
|0e Haan 90 |Execulia
[Kochier 90 |Execulies
|kin|; 90 |Execulre
[Zecz 110 | aceounting
[Higgins 110 [Bceounting
|Grant

A rovas salached

9 oS sqoedl elli auce (+) o9 o0 VYaug d.department_id (89 pasdl Ul sy |idg
.LEFT OUTER JOIN plaziwl s Outer Join  as, bl

2log) Hbun pads acawlad] b (+)aoMe gogi La :abgxlo
1S auogs JUWI JUedlg
SELECT e.last_name, e.department_id, d.department_name

FROM employees e, departments d
WHERE d.department_id (+) = e.department_id;

Right Outer Join

SELECT e.last_name, ¢.department id, d.department name

FROM employeas @
RICGHT OUTER JOIN departments d

ON (@.department 1d = d.department id)|;
LAST_NAME | DEFARTHMENT [0 EPARTHENT_NAME

Fimy S0 | Exorutiva

Kochhar B0 Exoculiva

‘Whalen 10 | [Adirinistration

Hanstai M Marketing

Fay A0 |Mareting

Higgins 110 || Accounting

Gielz 110 \Accourting

| Conlracling |

Al rwe seloched

9 WS dgoedl i aice (+) gog o Yaug e.department_id (9 pasidl Ul susy |idg
.Right OUTER JOIN elazsiwl s Outer Join  aay bl
:abgxlo
gy eos puds L lLidl Gaoy (4)aoMe Rogi Lid
U3 auogy U JUadlg
SELECT e.last_name, e.department_id, d.department_name

FROM employees e, departments d
WHERE d.department_id = e.department_id (+);



Full outer join

SELECT e.last name, <.department id, d.department name
FROM employeass o
epartmenta

oM {a.department 1d = d.department 141}

| LAST HAME DEPLRTMENT_ID DEPARTMENT_REME

fuekeater 10| adminieirstion

[Fay 20 [Maikating

nan

D& Haan 50 | Exscitive

Kochhar o0 | Exacutive

King 40 ||Exncutive

Gietz 110 | Accountirg

Higgre 110 | Acauntieeg

IGeant |
[ Tonfraciing ]

21 mwe selecled

alilaso ,ue ilS 15] i ozl 59 dssall JS garsin pMawll 13s
L] bog s

SELECT e.employee 1d, e.last name, e.department id,
d.department id, d.location id
FROM employess o JOIN departmenta d

O {e.department i1d = d.department id)

|ANI!I e.manager id = 149 |;
[ ENFLOVEE D || LAST_WAME DEFARTMERT_ID DEFARTHENT_ID LOCATION_ID
| 174 | Abal =1} 1] 2500
| 176 |[Taylor B0 B [=1)

OO a0 SAC Lz Gudoazdl G byl asy @8l by il Lasy paziows Ol SiSoy
Iga.all

kulg )l glgil
Equijoins (adaud]) aygluwinll Jalg,JI
Non-equijoins aygluio Husll ulg)Jl
Outer joins au>; =)l lylg I
Self joins a1l lg I
Cross joins aueblsdl kylg,Jl
Natural joins aueubll lolg,JI
Full or outer joins &>, Lzl bulg,Jl ol alolSsall bl I

Jasdl pasdo

Joa> o S| o wbly gloiwl anlsdl SQL Jo Jaddl 1is o8 Lol
adoc (oJ| SUiS Ld,hig uebg oll Jga> (0o mabg oll ouwdl 08, Lo,eS
Hleitwo oowl JMS o OLL gl 5wl



b ‘ !
{J.j .LM \ [ f_l.} ‘
Subqueries
:uu).\.” 5.9.\.&
JS Lol o Sl adles Ll s> Subqueries  placuow! wliwow 9 glgil @920
.WHERE 8,85 (sd snc,9 pMeiwl wiSs ol S

Jxi S0 SMITH  cabgall oo opsilsy usi ool ouabgall @8,20 a5 bl b el
oMl (sl 2lizg @S]l 0ds

CSMITH  wabgoll Gl bl pMsiwl
JoVI pMaiwVl (b gzeodl @luodl (e ppsile, 055 cuidl cuabgall slswl pMsiul

= A i)
Rasia

aal ) e gt g 23 D Cpida gal) il AlagY Sl S b e i el i il
Ol sl
il ) 7 liad Al o3 3
il il gl il Sy Sl -]
I Sl 3 o guenall fladdl (i gl 5 255 Cpdl (il sall SlaY 2t -2

J).HQJHL”_A.A\JS‘ ?M""\j\ ¢ J;Y\ (zgu..pamy‘ s u&}cﬂbjuyﬂ.ﬁ\uy‘ G.AJ«SJSA,U
(‘;_mg.m)]\) @J\Aﬂ ?M“\J‘ [PPRET G‘S‘J (?"3) YONTE

s e.c)l.mb Juiie JE S cpadlan W) A Lala Mu.ﬁ‘\_”\f—)sj‘ ISPy PRI e\da.*._‘.n"' )
(é_at':l\ eMmY\ 453 Casy da i JgY) e)u:u.u\)!\

=AY Dt iy i

ic gana o dafipla i gy ) jludio) dles JAl0 diaaa SELECT il dles 58
R S O TP R PR REC R [P\ U

o SELECT Syntax
—
o sRLRCT . . .
a e, kel
T HT s A
W SELECT Symtax |

ey i B i B GRS

Biner, L.

[ R R




aladl Je

SELECT select listFROM tableWHERE expr operator
(SELECT select list

FROM table);
S
Y o) 28y (‘;c)ﬂ\)‘é_\s\ﬂ\ e)uﬁu.n‘)“ -1
@&ﬁ.ﬁ)j‘ em,_wy\ Lg PRENIVE (‘;c)él\)g;sm\ PRlEADY C._Il_i 2
oo A Dyl 50 i)
SELECT dept 1d SELECT 1ast name, title
FROM = emp FROM = emp
WHERE last name='Biri'; WHERE dept id =

(coevenr) s O oo Al QDlafial) aiia g -1
‘;c)ﬂ\ ?MY\ JAlCORDER BY e\.li:h.u\ OSar Y -3
Cauall L0la¥) Lo il Gldlaiul) ae Cauall Lalal Elalrall aladiin 4
Caall 3a220all dae all laDlaiwy) & Caall aaxe S Ll alasiud -5

a.)ﬁ DAl cladladiu g) 35‘

Qs Al e).a:\.ﬂ\ Cabal (S
sl 5 lia aa yion Caall galal o 5 et -1
h\j@AwﬁT@Mq}M\qmgc}eM\ -2




-

Types of Subqueries

Single-row subquery

Main

query

Subquery

= Multiple-row subquery

Main

query

Subquery

returns
3 ST CLERK
returns ST CLERK
- -
SA MAN

sVl Boaall o @,laall Jolge plaziwl

SELECT last_name,

SINGLE ROW SUBQUERY

bhsd a>lg o gyl ¥

Wb leoll

<>

141 Gabgoll @by Luss pgisnby ool uibgoll Lo,se Ui

job_id

FROM enployees
WHERE Fjolk_id =
(SELECT jokb_ id

FROM emp loyess

WHEERE employes id = 141) ;
| LAST HAME JOB_1D
[Rais ST_CLERK
[Oavies ST _CLERK
[rMato= ST _CLERK
[vargas ST CLERK




wall sl el pMiww Yl plastiawl

rsJWl JUadl (59 oS 6,0 oo ,aST Sub Query  plaziowl Swoug

SELECT last_ name, Job_i4d, salary
F RO employaeas

WHERE Job_ 14 = CLERK
(SEELECT Jjolk_14d

FRCOM employaas

WHERE employes__1d = 141)
ANy salary = GO0

(EELECT salary

FROM employaeas

WHERE employee 1d = 143);

| LAST HAME | 001D [ SALAHY
[Fais [5T CLERK [ W
|Dleiine |BT_GLER | am

oS GroMaiwly sl pMaiw VI 10l Msiaw] LW e JLadl 0wty
ST_CLERK  aadooll W 2,29 Vsl daxy JoVI i1l o Msiw VI

pi s a0 2600 ool W zysu o daw dsu oldl tesds Il pMeiwls
omislidl aoMaiwVl @i (sle sl :(OUTER QUERY )iso, sl pMsiwwVl

lidg (sJlgill (sle (2600 9 ST_CLEARK ) 83>y oud @i aulslal oloMsiwVl LS
(> =) plasiwl o5 Widg.aall dslsl due,d wloMeiwl (omw

ol oSeu INEER QUERY alsluls OUTER QUERY  a,lsl wloMew)l :édasMo
: Jio dalizo Jslax oo wlily wsle Jas

Select ename, job from EMP
Where deptno=any(select deptno from dept where dname='ACCOUNTING");

EMNAME JoB
CLA R mAMNAGER
HIMNG FPRE=SIDEMT
rILLER CLERK

Wbl &o L, leo pig plwdVl Jga> o SubQuery  asw «wlS (aludl JUaJl (sad
- omebgall Jga= o
Subquery go Group Functions plaxiwl (Sou

SELECT last name, Job_1d, salary
FROM employeass oo
WHERE salary =
(SELECT MIN (salary)
FROM employaas) 7

LAST NAME J0B 1D SALARY
Vange ST CLERK =0

Sub query go HAVING plaiwl

SELECT department i1d, MIN(salary)
FROM employeas
GROUP BY department id

HAWVING MIN (salary) = 2500
(SELECT MIN(salary)
FROM

aemnploysas
WHERE department i1d = &0) ;




had Lo (SubQuery)  auc,a)l GloMeiwVl 8o paziws Ol oSou HAVING 6,89 -
. WHERE 8,80l (s

S | R
pawtd JS (58 e J3I Ugisly el Guiboal) daswly wilbsall 08, Aol

What Is Wrong
with This Statement?

SELECT aemployeae id, last name
FROM amployaas
WHERE salary =
(SELECT MIMN(salary)
FROM aemployeaes ?“1
)

GROUP BY ?ﬁﬁﬁiﬁEE;:;
—x O™ VoA il
E=11 0= \eﬁICﬁﬂhﬁ
ERROR at line 4;nnuNUE3

ORA—01427: single—row subguery returns more than
one O

<o MeiwVl 148 s\ badl b
(=) Ssluw Joleall Lpisylio i dxnis o 1S lpice g SubQuery ol L Unxl
rosd S (= ANY ) 6,80l plaziwl iz clls axleoly
Select employee_id, last_name from Employees
Where salary =any (select min (salary) from Employees group by department);

9920 &> iy 99w plwl [AD Jd-
SELECT last name, job_i1d
FROM employees
WHERE Jjob 14 =
(SELECT job_id
FROM employeeas
WHERE last name = ‘Haas');

no rows selected

rab> Mo
. NULL gz «olS Sub Query ol as,Ludl asesd!l cauow

Saioll Waa.all e )l pMeiw)I
2>y o oo ST gloywl  *
sazioll Weaall &,laoll wMoleo plaziwl *

Jolsoll usoll
IN peill o degazo G o Goud pe Ll

ANY tucall oloWeiwVl awly) &> o doud SU dod U lay

ALL aemimoll ol JSJ doud &,




ALL Jolzo plasuiwl

SELECT employee 1d, last_name, Job_1d, salary

FROM employeas
000, S000. 4200

WHERE salary < ALL -

(SELECT salar}r__-‘-"‘%

FROM employees

WHERE Job 1d = *IT PROG’)
AND jok id <> *IT PROG’ ; .
: R e T e
[ 141 [Rale =T_CLERK 35
| 142 |Daving ST_GLERK 3100 |
| 143 |Mlatos =T_CLERK 2]
| 144 vargas T _CLERH 250 |

orebeodl Cise e ppuire Ji ol pusbgoll 9,20 105§ Ludl JUJI
.IT_PROG aaulsg

. SubQuery o we>iwl wadl pusdl JSU pusdl Ul ALL Joleo
w\e )l pMeiwVl \9 Null ao.d

SELECT emp.last name

FROM employeeE emp

WHERE emp . employee 14 NOT IN
(SELECT mgr .manager_id
FROM employsees Ingr) ;

Qizeais UST pMeiwV 11 Ul (suss 133 NULL = SUb Query  aso ugSs boauice
. NO ROWS SELECTED
(=ANY) Soluw IN Joleoll
Select ename, job from EMP where
Sal in (select max (sal) from EMP group by deptno);

ENAME JOB
BLAKE rAAMAGER
SCOTT ANAL ST
FORD AL v ST
KNG FPREZSIDEMNT

pod S ise slel Uizl il Gaabgoll e pMeiw VI 2, (3ludl JUJI
s Al Gt UeSGg g ludl Jodl (58 (IN ) o Vau (=ANY) plasscwl Sy
select ename,job from EMP where
sal =any(select max(sal) from EMP group by deptno);

EMNAME JOB
BLAKE FrAAMNAGER
SCOTT APlALY ST
FORD AMAL Y ST
HIMNG FRESIDEMNT

Jadll (adls

Liodly auc,all ClMaiwll e Loei Juaddl 14D o\
d3asiolly s>Vl Lclgily Lpbg s



(ﬁ.;l L’..‘.lj‘ IJJ_'] i”

Using set operators

-t Ul @d,20 (sde UsSH Ol s Jadd! 13 oo sl VI as
set operator JI glgil -
A>lg query J=I> query o )aSlgwy -

The sET Operators

A B

A B

A B
a o

359>90J SloMeiwVl o Si (58 8,550 2l Bgaall JS el Lo, -:Union
] Lo Sl i> Beaall IS Lo, -iUnionall
OloMeiwll o S8 aplininll g 8,50 el Bgaall S Lo, -:Inteisect
359>9.0Jl
o g oVl query  JI o 8, lizodl apuliiol] jue Weaall JS el Lo,=i -:Minus
wuldl query Jl M (o )iz

A B

UNIONfUNION ALL @

INTERSECT

The UNION SET Operator

A B

The UNION operator returns results from both queries
after eliminating duplications.



Using the UNION Operator

Display the current and previous joh details of all
employees. Display each employee only once.

SELECT employee id, job id
FROM employees

UNION

SELECT employee id, job id
FROM job_history;

| EMPLOYEE_ID Jop_Ib
| 100 AD_FRES
| 101 AC_ACCOUNT

i B0 Ve
175 5A REP

200 AC_ACCOUNT
200 _AD ASST

Lol lasMss aslidl o sdoVl query  JI ooe asslll Boaall gan> yoszinw ~tUnion
aoldl o oVl query  JI oo asalll 8,,850)l Gsrall Loy o)
23, cabgall 80 JS usis aapbell OV 1isg 5,Sie 200 wbgoll o8, Aziw Slg *
Joa> (89 Lol a>909 Ad-AsST  aadbgy employee  Jl JgaxSd J=wuno 929 200
aiaudbg 8,0 Jop history I
aadbgll U ,Sul gios Union oV g AC-Account  s,5VI g Ad-AssT
. 2w phi o) AD-Asst
1,1, <l Wixs V Null I albg=lo
ol >\ Department  JI Column  @slol @l> (58 Loyl Union  pazeiws loaie
28, 9 Ac-Asst  aabgll silill caall 58 WY who G5 pb 200 08, wabgall
10 ponst
90 poill pb, Ad-Asst  asubgll el all (sdg
>V @all e aadizo doud @ A>g5 o JSg
L1Sal gaos Union ol (sde Juy Lol liag

-:abo=lo
JoVI Column  JU saclai i wsSy zuldl *

appears twice as the JOB_ ID is different in each row.
Counsider the following example:

SELECT employee_id, job_id, department_ id
FROM employees
UNION
SELECT employee_id, Jjob_id, department_ id
FROM job history;
| EMPLOYEE_ID JOB_ID DEPARTMENT_ID
[ 100 |AD_PRES a0
i 101 [AC_ACCOUNT 110
| 101 AC_MGR 110
| 11 AN WP Qn
e o -
200 (AC_ACCOUNT a0
200 AD_ASST 10
200 [AD_AsSsT ) ETH)
| 201 MK MAN 20

29 rows selected



Union All

Display the current and
Previous departments of all employees.

The UNION ALL Operator

The UNION ALL operator returns results from both
queries including all duplications.

EMPLOYEE_ID | JOB_ID | DEPARTMENT_ID

100 AD_FPRES =]
174 |SA_Ror -

[ TID | ofs e I S |
176 |SA MARN f 80

[ TID | ors e =10)
205 AC_MGR _ 110
206 AC_ACCOUNT 110

9l 5,8l i> Vgaall guo> Los=iow =:Union all

Sa-  aadbell oVl aall (58 ok 9 Wl GW 176 03, wbgall ,phy La*
.80 puwslg Sa-Rep  aaboll el wwall (59 Layl ,p159.80 pumsll 9 Rep

The Intersect Operator
The INTERSECT Operator

A B




Ll 3939 sJoVI query JI (58 =90l Bgaall &l Lo, 2iw -:Intersect

€9 3a>lg 8,0 Lo, WloMeiwV 1Ad (88 >9>9 (59 auldl query JI 59
oS0

SELECT employee id, job_id

FROM employees

INTERSECT

SELECT employee id, job id

FROM job_history;

| EMPLOYEE ID JOB_ID
176 |24 REP
200 [AD_ASST

AD- aiaudbg 9 200 08, Sa-rep @iandbg 9 176 09, walbgoll 9 UgSw uldI*
Aol 9 sJoVl query  Jl (59 ude>90 ppiVASSE

The Minus Operator

The MINUS Operator

A B

I (59 859>90 e 9 oVl query  Jl (59 d59>90]l Bga.all 6,25 -iMinus
aull query

SELECT employee id
FROM employees
MINUS

SELECT employee id
FROM job_history;

EMPLOYEE_ID JOB_ID
100 |AD_FPRES

101 |[AD_WP

w1 MK hAY
202 MI<_HEP
205 AC_MGER
206 [AC_ACCOUNT

18 rows selected.



59>90 & 9 oVl Query  JI (59 839>g0)l Wgaall dcgaxo (b zuldl Ol S,
.soldl Query  JI (59

JUs 0 set operation  JI plazowl Swoy

sub query JI

itor Guidelines

expressions in the select lists of the queries must match in number and
ON, UNION ALL, INTERSECT, and MINUS SET operators in their W
;ame number and type of columns in their SELECT list. For example:
SELECT employee 1d, department id
FROM employees
WHERE (employee id, department id)
IN (SELECT employee 1id, department id
FROM employees
UNION
SELECT employee id, department id
FROM job history);

sub query JI JMs o query oo SV zws Joc aslsS

SELECT employee id, job_id,salary
FROM employees

UNION

SELECT employee id, Jjob_id,0

FROM job_history;

| EMPLOYEE ID | JOB 1D | SALARY

[ 100 |a0_PRES [ 24000
101 [AC_ACCOUNT T ]
101 |[AC_MGR | 0
205 e wIGR | 12000

| 206 [AC_ACCOUNT [ 8300 |

30 rows selected.

job  Jldoa> (o8 salary a>qV &V asldl query Jl (88 j0.0 gog pi Ldg
. auldl 9 sJoVl query Il (88 column  JI sae s dslel =g history
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Manipulating Data

| SladVI
s sJWl Joe sde 5318 weSs ol all sl 0] wsw ol Gyl 1id JloS] asy o

. (Data Manipulating Language ) DML whus JS wog -
Joazll dua> Bgew Jlss| -
ozl Wbl jusig Cuaxi Jos -
oozl o Ao Yoo BI> -
>y Joax (09 Gudoa> o Bgao o> -
.(Rollback, Commit and Savepoint) o WS go Joledl aulSol -

: g ddi DML s

Joa=l) daya> WVgao @dlol -
Joazll (29 8359>90 V940 Jawi -
Joasl Lsd d39>90 Bgho Bi> -

Adding a New Row to a Table
Joa=l) 1> o adls)

M |Publs Felelens [ | New
DEFPARTMENTS row
DEFAHTMENT I || DEFARTMENT RAME  FARSGEA 1D | LCCATROR D .
10 | i reiieati o am o0 Insert a new row
BN ET] 1800 into the
Sl Shipping 124 1500 DEFARMEMNTS
= 03 1400
o | [Gales 140 2200 table...
Al | Evacut e 100 170
110 | Accaunding B A0
1A | Coniracing 1700
DEFAATMENT |0 | DEFAFATMENT MAME FRARAGEA_ID | LOCATION I
10 | ki reesinati o6 ] F0
20 wlarkaling i 15000
S0 Ehipping 124 1500
B0 T [E] =00
ST 149 =00
G| [Evac i 1m =10
110 Aecaunbng AR =10
190 [Conraciing 17001
'l | Fubh: Helaienz 1m 1AL

98 yaoll pd,g dole WBMe 8 o)l puwl § 70 dowd 3, asdlol shuodl 1azdl all
170 g3g0ll 08,9 100

o a9ls| dliSey waall U] amyg wall 3| Jud Joasdl o Brall puw)l W auoes o
tosls oS 5oVl el @olell dsually (INSERT )0l plaziwl Jgazll >

INSERT INTO table [(columnl [, column2...])]
VALUES (valuel [, value2...]);
O Eua
4 Jadl Bl 3 el sl aud Table

Lol il JWas) sl (J siadl)saee V) ¢ law Columnl,Column2



Jadl J géa 8 Lgiilas) o g llaall andl) Valuel, value2
Jiall i leal ) wigd el JS5 a0l

Ja<a 51 Jaad \g]wﬂ“ sl
chm

Joa =l (o9 hhsd a5l Jew wlly @8lo] i Weuw asu,lall 0ipy JssYl dos> duaii Ay
169 6,95 ol Jgs=xllg Js>)l dlo> 9 o>y | oi oud (sde (Sgiu 95 Aol
Aiy,ydodl 0dd W\ L sl Lo Nl aclgsadl

9,88 3adl Jg sl sae juds g8 Lpdlss| piw sl pucs)l sae U Sy Ul s
INSERT alo>

0sSs Lls Joaxdl Wlly 95 puss (o Lo i sl pusdl GUly g9 0SH O L
INSERT alo> (59 Jgizl wuiy woun> @iiyo oudll 0id

Jle

INSERT INTO departments{departmsnt id, department nams,
manager id, locaticom id)

VALUES {70, "Pulklic Relaticns’, 100, 1700);

1 row created.

UMD 00 Lo MXLC O ICN|| p...o.” o9 Ly Uog;a.;.”g a._g)l.xJI d9.6_> dl})! uc

Seixi V Lpil (sle loayyei oo sl d,LaVl Jgs=dl (58 o8 Jlss| L dlelo
£1,8 Loy sl Jgi=l (s NULL Jlssl piug NOT NULL ¢l,8

Jlio

INSERT INTO dept
VALUES (13, 'Administration’, NULL);

Jea=l geo> by Jss] dls (58 INSERT  dlo> 58 Jgadl clocwl 1S5 pac o (5

ood Jg-aml) s l,18V! il s 8o @lseoll pusll weSs ol Lsle Szl lig)
a5y dic Joal|

ah>Mo

boascesgoce JSJ WLl g9 ad,20) 9 Jga = 9 Jos=l) ool )bVl s il ad,20)
DESC oVl pozwiuw &b daua> wlly aslolay s

: sJWl Jiol (58 LoS DESC gl DESCRIBE 0V ol

ODESCRIBE departmente

Hame | Hu lI? Type
DEPARTMENT D (Mo UL MURBER)
DEPARTMENT MAME [T MUILL AR CHAR 30
WAk ASER D | HUMBER(E)
LOGATION D | HUMBER)

. NULL ol a¢,8 o8 sJe Sgixi Vgao adlo|

(1

@

(3
(4



mtgaidpdy SIS Jos pgdi 48,10 pud (sle Seixi Vgao Alo| Sewll o

B0Vl @oild (o de0sll Bis> 1 (JoVI Ay bl -
INSERT INTO departments (department_id,

department_name)
VALUES (30, 'Purchasing’);
1 row created.

Pl )S5 Jlag] Dy NVI asy bl
((NULL) ac,l8 aiond Je> >hwll 3902
Auiowad| asy, bl aaybbll 0Ad o9
VALUES 5,59 (o8 NULL &olS ayai g 902l zlsl:amlll asydall -

Insert into dept (deptno,dname,loc)
Values (50,'EDUCATION',NULL);

. @zl ol @seolg)l @i ,bll swouwi 9 NULL  @olS gog (sdg awlil syl (sd 0idg
ac,d pud JsYV 9 ,bJl

Implicit Loy oLy Il sholl 10cVl @il oo sgos)l Bis
Explicit awild 9 (¢ ') as,ld acgozo i gl sgoel) NULL  ayo=s
P VALUES

- INSERT  plaziwl sic &ass asslo slas] *
.(Primary Key) >goc Jio @ @oud J>3| o LY dg0c (09 doud sl pac -
. (Primary Key) sgoc (89 lpJosl guw aod sl -
Sgosl ld zlodl o S| lpdg,> sac pud Jssl -
Insert into EMP (ename, job)
Values ('ZAKI',MANAGER") ;

ERROR at line 1:
ORA-01400: cannot insert MULL into ("SCOTT"."ERMP"."EMPMNO™

: Error 138 wuswg

oud Vg &y Ul Sy Vg Primary Key ey EMPNO  >g0c Ul

Insert alo> (9 USER 9 SYSDATE plauiwl

aulS Uey Il Zu,ll e i) SYSDATE  plaziw! (Sow 83ua> Wgeo adlso| duc
JUJl 59 LS (s passiwndl oowl @8loY doussS User  aolS plazicwl Soug Loy

Ul
Insert into login values (user, sysdate);
U~-‘99-” JM-J P\“g ,o.b'd.w.oJ| M\J dg\Jl d90C ,J\l; SS9y JB-L? 59>9 Lo a8

J=J
:Jlo
Insert into employees
(employee_id, last_name, job_id, hire_date, commission_pct)
Values (113,user,'ac_account',sysdate,null);

SELECT employee_id, last_name, job_id, hire_date, commissicn_pct
FRCOM employees
WHERE employee_id = 113;

EMPLOYEE ID |I..l'-'-.."il FAME JOH T HIEE DATE COMMISSION PCT i
113 ||Popp AC_ACCOUNT  [27-SEPS

2oVl Auaii wdg plaill gu,l JLss] V| Syl SYSDATE vl axu Lo
Popp 99 NI pazuiauoll ,p..wl J3| Jl user aols walg
Sgo)l J>1u NULL 2ol JINULL  aols plasuuwl Sdlg

Sl pud JL|



IMNSERT INTO employess
WALUES {114,
"Den’, ‘Raphealy”’.
"DRAPHEAL", “515.127.4581°,
TO DATE("FEE 3, 19%9", "MOM DD, YY{¥ i,
"TAC RCCOUNT', 11000, MUOLL, 100, 320);

1l row created.
asloyl o Gl -
Select * from employees
Where employee_id=114;

ERFLOVEE | BT MAME LAST RAME  EMAIL (EPGHE HURSER (RE DWTE | JOE 0 [EALAEY CoHMIEEIoN P
114 Den Faphealy DRAFHTAL 5106 127 4501 COFFED-TE A ACCOUIT 11000

eidly uod) o LS ol Dy Ao Ady ey ALLS blelio i ZuU Iy die
TO_DATE  alull o dalizo @8,k du,lll U] sics(DD-MON-YY )

o] aey gl USow auogs zilidly JShoVl lpdusy (sl dayslall (od] @bl Jag=d llsg
03-FEB-99 JWL zuldl ueSy Cu>

Gl Jda ) Cila bas ALl

b e UL Jgas sJl asly Jmew oo ST sl oSiou @ikl 03 JMS oo
padll o Yoo sVl ados> (58 gogi Whiwsio e 8lie (sdg sVl wlysio plaiwl
OMaeud| 833250 J3VI ddo> asy bl 0id sde sl Ul (Soud lawss

table [(columnl [, column2...])] INSERT INTO

(&variablel [,&variablel ...]); VALUES
Ol Co>

@ Jmewd! 3] shodl Jgazdl ool Table

Led] wULI ] wglbhodl (Jgazd)éancVl slocwl Column1,Column2

Jss)l ol eio Variablel1, Variable 2

pa—i Lpdla_ul

JsVI addo>
ol

ala> o 8,85 il Glyziol) puill U] clio by Bgw iyl 0igy dlo> 3wais ds
o> 1Sy puilsell a>g) o ENTER  gliso basiai @ousll sl o slpVl asig JlssI

25 (R ) Gy ade heall dliSoy 557 Jmw JosVs JoVI Jxwl Jois> Jlss| o o
5] Moo sVl 1,85 (i 909 awilaal] @>g) (o ENTER  2liso

JGa

INSERT INTO s dept (id, name, region_id)

VALUES (&department_id, “&department _name,&region_id);
Enter value for department_id: 61

Enter value fTor department name: Accounting

Enter value for region_id: 2




Qi al) 03 6 Ly A a3 a0 gBY

Fosblo Lp] Bliasg (sJgVl dsuslall (58 8,95 1ol aclgall grox danyhall 0in (e (sabais

Ohusios JBsVI do> (89 sl Jawiows

Olsiell duonus bog i dlelro Ro paziuodl (] whusiodl slocwl ;Lasl S92

JsVl 0o 8 & aoMe gogi Ul iy

w2l sVl asio Jg> uid 80 pasais (suode gog Sy JISs)I dlo> (a9
aaill Jga=Jl

Coping a Rows from Another Table
INSERT alo> go SubQuery Jbosiuwl aulSsl

i Bub e Ul Jsas (] 2>l Jar 0xiST Ios] oS adshll 038 JMs oo
)LMMW alo> Cda.u,uy )>| dg.l>, UL OM=ud! / J.?_uuﬂ [AaSELECT P Ty
alo=>INSERT sJWl Jliodl (sl Lkl cseyd pMaiwl o

INSERT INTO history(id, last name, salary, title,
start_date)

SELECT 1d, last_name, salary,title, start _date
FROM s_emp
WHERE start _date < "01-JAN-947;

ol

Vo=l 0 bl (g8 sl OMaud| guws paw asy,lall 0ipy JsVI do> i Ay
JsYl alos (58 89S dolll Jgs=lls Wap)l Joazl (sJ] ,oaed

aay,lbll 03d o9 Ly asll Ly il aclgall

SELECT ,Lusiwl o> (sle @ygixo INSERT  Jlss)I élox> aliS
sdaoll Jgazdl Jga> sloowl sVl do> (o9 pusdl Joawiws
) VALUES &)Ll pozeiwl pac
Lesl oode Lpasmi joi ool @l VI Jgall (08 008 o] g9 dlebio vy
NOT NULL ¢l,% Sgixi V
sacg WLl g9 Jg b=l wiyi > o olorzdl G Jgsxll asilno
Joi=
oLl -
pMeicwVl (08 SELECT*  paziwl Joazdl (08 WBgaall (o dseus Esuiis S -
v oll



Changing Data in a Table
Joazl (8 WUl L
uabgoll

EMPLOYEE I [FIRST_RAME LAST HAME  FEA) HIRE_DATE | s mo SALARY DEPAHTMENT NF CORMISSI0N_F
10 [Siesven Hireg SRR IT-JURTE A0 PRES el g 1)
10 [Feaeres Fpmr b i HMETCHHAR [21-EEFP-PR | S0_WwP TP =0
12 [Las D Haas LDEHAEN [1Z1aHS2 A0 WP TP =n
103 | [ scan der Huxmaid EHUMOLD [O=l*RS0 |[T_FROG =000 &0
104 [Bruce Emat HERRKET 21. W51 [T_FROG SO &0
LLTE = Lorwnic OLORENTZ 07 -FEB-32  IT_FROG 42001 0
124 [larvin Wcargas 1O DRS00 (16 MO0 [T A, CEO0 =0

590J] Jgas 9 Vgl Juisi

EBAP LOTEE |1} FEFS T_MARE [LAS T rusias ERAIL HBRE_DATE|[ J0E_ 1D SAL AT DEPARTAENT B0 fOORMISSI0

1100 | 51 et Hing BTG 17 RLEF B0 FRES 2000 oa
[ T 0 E e FEOCHHAR Tri-SERas B0 WE 17000 =0
102 L C' Humn LOEHAAH  [13-Mah53  [=0 WF 17000 ET
108 [ laesredar o sl AHEOLD Of-dar Al T FRSG [ ] 1]
104 | Erues Errexi EEFRT4ST 2ri-rAs Y 07 T PR [ wa] =
107 |Camna Lamriz CLORERTE OF-FEE-BD 0T PR A0 = 1]
1234 |Mmaar Piourgoe ERIOURGIE: 1E-rele 00 =T Wil (== wn] 1]

30 8, powidll (5] 60 oty malogoll pud 03, s pods Liolol Log,20ll Jliall

b 13]c Bl puiss (58 Axly o oo ST i UPDATE e dpunsiyJl aspall
1 JWl o=l (e UPDATE s plaziwl 835990 Bgso Jagi 0l (Soy clls
Jg_).z.” p_.w[ Table
0,545 3ol g0l oowl Column
Bl asusll Value
wollaoall byl lpde (gunio sl Wesall ua=s  Condition
BaocVl JS us Gasw byl Jlaelg

G A9 o L= (Primary Key) M)” Cha.oJ| p|_x>u_w| OSou pl..C LJS_M.u
8303 Wgeo Ul oy asdgin e zils (sl S8 Ul Sy S5Vl 8302Vl ol azuiwl
Josidl puss lpde audoio

byuisS sloswVl sgnc plaziwl §,b e prabgoll Jga> o a>lg o waxi 1dleS
wabgo oo ST WSy Ul Sl oo &Y Uas g (sl Sxgy 18 lidg wslhall jueil <,V
oo S sSJ Primary Key  sgoc plazicwl JadVl o dldl ells (899 .oV i
85,850 jue UeSH dgoedl el WLl Ul Cus a8y el <l >l

Joaxdl 9 wlly Jawi

. WHERE 5,49 (59 Qg0 dcgoo ol oo i

TFDATE semployvess

SET department id = 70
WHERE employess id = 113;
1 row updatsd.

\WHERE 6,85 Wi> _a,b oc Jasi ol S Jgasdl Bgaal (Sou
UTPDATE COoOpY Smp

SET departm=snt id = 110;

22 rows updatsd.

tosJWl o=l (sde uiSy9 UPDATE 5oVl puins wlbly Jhasi 3y loic

SET aolS o5 by Juasi shedl Employees Mo Jgazdl ool aud, UPDATE fuo‘\ll
o> s sy 9 .63zl dous)l pi Soluw @ole oi aiosd i skl sl oowl Lol
Joazdl s Ll shodl Bgaall 3355 Bguw sl (Condition) bl

uld (Condition) b,udl do> 9 e sholl Beaall ya=i pbi o) 15 :ada>No
Joazdl Bgeo guo> e VeSw Juaxil
. 30 038, puwsl) (SCOTT ) 7788 o3, wlbgoll Jsi 2,0 JUoS
Update EMP set deptno=30



Where empno=7788;
. SCOTT  wbgoll 20 puwsll 08, OIS Jasdl <>l L8

EMPNO ENAME JOB MGR HIREDATE SAL | COMM DEPTNO
7788 [3COTT ANALYST 7566 [19-APR-57 3000 20
. SCOTT  wbgoll 30 puwsll o8, puol =il <>l 22y
EMPNO ENAME JOB MGR HIREDATE SAL | COMM DEPTNO
7788 [SCOTT ANALYST 7566 [19-APR-57 3000 30
9 opdS uabgoll puaig Jaei Wgw Jgazdl WBgan JS w8 WHERE 6,89 wi> I5]*
-30 pé) O)lbvl

Subquery  plaziowl oblldl Jiaes Update Tow Column With SubQuery

205 08, wabgoll Liyog dabbe 114 08, wbgoll Juass 1y JWI Jbadl

TOPDATE employssg
SET Jeolz id = | SELECT Jok id
FROM =mpl oveass
WHERE smployvas id = ZOL53,
galarwvw = (SELECT salary
FROM =mpl oveass
WHEEREE emplovaes id = Z05)
WHEFRE employss id = 114;
1 row updatsd.

bl Jliodl (58 oS neyd pMaswl oo S| plaziwl wbll Joass @lSol am s

: albgodlo
b5 114 039,JL bbgo Sl 59>9 pac vy byidl Gudais o) 3
b pis o) sJWls (g o) byl Ol csuzos O Rows Updated  allu,Jl olls U

).'>| dg.)&_ ;s\LC BVTYS 9900 J.;.Lw*

TP ATE Ll =l = ) =]
=SET de=pmar tmen e o I = (EBEELECTT dA=jar tm=nt e I

FEOM | =rnmps Lo mrs ==

WHEERE =mplorasse dd = 1000
WHERE deoke 4 a = (SELECT —Helk  dadd

FEOM | e 1o mres =

FWHERE =mploayss dd = =Z20) =

1 row updatbted.

Sbly plazwl Gib oo Jsamw Bgaw Jawi oS (e, all pMeiwVl pasuows Ol (Soy
. bl ol (58 WS ,31 Jgas oo
woabgodl Jga> o pud sde douso COPY_EMP  Jgaz wMasd Log,20)l JUJI

Updating Rows:
Integrity Constraint Error

SET department id
WHERE department_ id

0
o

2
4

TPDATE employeas {\o I

UPDATE employees
o

ERROR at line 1: >

ORA-02291: integrity constraint (HR.EMP_ DEPT_FK)
viclated — parent key not found

(Primary  sgoc (9 39>90 ,ué pd, (Foreign Key) swizVl zlisoll Jioes @glxo ic
Error &5 e aunad 53Vl Joadl & b oll Key)

59>g0 ;& 55 p8,J Ul plell 8o 55 08,JL 110 puwsll o8, ue Jol> gsludl JUJI (54
. Error o> i)y oLudVIl Jga (Primary Key)  oLwdVI sg0



Jga=JU (Primary Key) sgoc (59 5930 wsSy Ol Y 1ozl 8,15V 08, Ol csusy lidg

Vol (s yJI
Removing a Row from Table
JoaxJl o wall Wi
pl_u.ﬁ\” Jg_).>_-
—f= 5=
= z =

pL«u.'é:\” Jgid> o o Wi 0J

e AT E T | CEFARTRENT HARE PAAMACER ib LOCATIDN D
O | [ 1 i T 200 1700
A [Plarkeatng =] 1800
3 [Puschmais a
EN | [Shpparg 124 15000
EO T 103 1400

Delete oVl paziws o Jgazd Wgaall (1o dcgomo ol wav Bix)
ooy LS anlis g
1-Delete o5 2- From 3- Table

o B3zl oy Sl Jgaz|
&> 58 a5l adasMo g .a9i> sholl wwall saziow sl WHERE b il o> o
Joazdl Bgaw JS Wiw peis a9 byl dlos Jlagl

: abgxlo
wuig 0 Rows Deleted alluw,Jl ol jphhid byadl ade gudoiy wo Jbd Sy pJ 13]
pMeiwVl pazsowl (&b e S 53] Jga> sle 3anize Bgho Bi>
. Where 6,39 8 (SubQuery) csc ol

DELETE FROM employess
WHERE dspartment 14 -

(SELECT department id

FRCB depar tment s

WHERE department name LIFE "3Publick’ ] ;

1 row delebed.

Jgaxr o0 oud cale lasize Joaz (o B9ao Bix (oS (sneyill pMeiwVl plaziwl Loy
byl dlas (5,3

dcgoxo e dowl (Sgixy Sl punslly Gusbgoll JS Bixy pg-8s siluwdl Jliadlg
Sl powd)l o8y e pLadVl Jgis (58 camu wncyall oMaiwVlg < "Public ™ ag,=!
"Public * g,=l dcgams wale douwl Sgize

Deleting Rows:
Integrity Constraint Error

DELETE FROM departments A e\’
e — co. e\e’ Ao
WHERE department id = 60 :; O‘d {\Tﬁm = |
~ O AN a o

DELETE FROM departments XYW~ = (o et
- 2% VS 200

. A0 A

ERROR at line 1:

ORA—Q0Z2292 : integrity constraint (HR.EMP DEPT _ FK)

wvioclated - child record found

1 abo> Mo *



Sl 3l Jga> (88 ade slosceVl piy dg0e WBI> Soy M Jga> (89 Wi> adoc <)l due
Joa=l (59 859>g90ll WBgaall JS B> o LY S M) g Primary Key  sgoell el
. Vol (Foreign Key) >goss ,5VI
rJUWl Jlodl (8 S From  aodS e sbieiwVl cliSog*
Delete employees
Where employees_id=7788;

INSERT =i o\ e o)l pMeiw )l plazuawl

IMSERT IILTO
(BELECT =smmeloy=sas 4., last nDnams .,
=mail, hirs date, [l 4. Ealary.
Aspartmeasnt id
FEOM = 1 oy =
WHERE Aspartmeasnt dd4 = 503
WTALUOES (L9909 fTawloxr” o "TDTAYLOR" .
T DAETE (T OT - J0OF-9%° "D - -FERCT O L
"E2T TLERELC . Sooo0, 503 ¢

INTO 6,89 sd Joazdl powl oo Vau (Subquery)  wse,a)l oMeicwVl paiws Ol (,Soy
) . INSERT 6,89 (s

il g UeSH Ul L= (SubQuery) e el pMeiwVIl (89 sVl aosld vl x>V
VALUES 6,89 (59 pusll

Using With Check Option on DML Statement
Yga.0 Wlol sic by, udl jas i 2, loaue With Check Option 6,89 iz
0>

INSERT INTO (SELECT employee id, last name, email,
hire date, job id, salary
FROM employveas
WHERE dapartmﬂnt_id = 50 WITH CHECK OFTIOMN)
VALUES (999598, "Smith", "JSMITH",
TO DATE('07-JUMN-99', 'DD-MON-RR'),
'ST_CLERK', 5000) ;
INSERT INTO

*

ERROR at lame 1:
ORA—01402: wiew WITH CHECEK OQOPTION where-clause wvioclation

w8l oMeiwVl (88 ) Bgao @dlol (o cleias WITH CHECK OPTION 6,48

byl élo> (58 s3x0ll puwill o8, @8lol pis ol &l Error  cuw olS (gLudl JLod®
Al all auddl pLudVI o3, sg0c (59 (50) 99

Aoz (08 8% i @l Cus> izl wabgol) 50 powdll @3lol e s asdleols

50 08, powdll (58 VI ouabgo @lol o LSewV Ll sl. Where

Insert into (select employee_id, last_name, email,
hire_date,job_.id,salary,

department_id from employees

where department_id=50 with check option)

values (9999, 'SMITH', 'JSMITH',

to_date ('12-oct-81','dd-mon-rr'), 'ST_CLERK' ,50000 ,50);
1 row created

o> (59 saxoll pwsll o8, e wlio USSH Gz ool p3; a2y Lod 131 Lol
1wzl ouwsdl 08, as>Vg (sJUl Jbodl (88 oS iy groaww allxl elli 529 WHERE
Insert into (select employee_id, last_name, email,
hire_date,job_.id,salary,
department_id from employees
where department_id=50 with check option)
values (9999, 'SMITH', 'JSMITH',

to_date ('12-oct-81','dd-mon-rr'), 'ST_CLERK' , 50000 ,30);




Ins=srt into [(Eelect cemployses_  id, last_ _n=uns, =emsil,
W

ERRCOR at line 1:
DRAL-O1A4A02: view WWITH CHECHK, OFTIOMN where-clause vialation

(DEFAULT) Lulw 6335x0ll pusd] plasiowl

* DEFATULT with THNE2ERT:

IMNESERT INTS depar tments
(departmsent id, departmsent nams, managsr idl
VALTES (300, "Enginesring’, DEFAULT) :

* DEFATULT with UPDATE:

TFDATE departmsnts
SET managsr id = DEFAULT WHERE departmsnt id = 10:

o o) 131 s Jenzdl sLisl sic ellsg cuso se02) lpsig o5 dunlyiél dod ga Default
plaziwl cliSoy sganll ells (58 85120 Ul Jlssl
bl JlioJl (56 LoS lirusn sa0|  Default

SN Joall 58 e alll sl 0] Giudly Bgaw 1idg

The MERGE Statement
(2wMI1) MERGE

bll aclgd Jslas (58 wlly Jlsslsl (sboyin JSain wbly sd Jsasidl a6lSol -1
ULl G35 (08 Mo g plasiwVl (58 @gpalls elsVl 8L -2
LoaMS zlixs bl cu> INSERT, UPDATE ,olsl goxs MERGE o -3
ul astl UL J.J\L‘) J.J)p.u Q\SJQ (2o u.JgJ.> W p9dy MERGE )o| -4
bl g9 puaing dancVl sac s poay Glgazdl o US

MERGE  alosd dus,)l dsall

MERIZE IHNTZ tabhls nams table aliass
TEIMNS (tabkle!wiew | sub gusryl a2l1ilas
O {(Fodn comdiléiomn)

WHENM HMATTHED THEN
TOFDATE SET
coll = ool wall,
ool = oolld wal
WHEN HNOT MATIHED THER
IMNSERT (colummn I1igt)

VALUES (column wvalusg) ;

MERGE usi plaziowl 63pa> aub i Bgao JI5] g 859>g0)l Bganll Jiaei eliSoy
) 2wl usig

Jsl ol dyasi o Sl Gl Jgazdl o INTO 6,19

) e bl

J2 gl Jaw S bl jaae (sus USING 6,49

. MERGE 9 adc awisey Sill byl ON 3,89
oyl sax e oo 13 s g WHEN MATCHED

byl i pac aic Jei 3lo iy s WHEN NOT MATCHED



Copy_emp Jga>9 Employees

MERGE INTC copy_emp o
USING employess e
CH {c.employee id =

WHEN MATCHED THEN
UOFDATE SET

e.employee_id)

c.first_name = a.first_name,
c.last name = a.last _name,
c.email = a.email,
c.phone_number = e.phone_mumber,
c.hire_dakte = a.hire date,
c.job_id = a.jcb id,
c.ealary = a.=zalary,
c.ocommission_pot = e.commission pot,
c.manager_id = a.manager_id,
c.department_id = e.department_id
WHEN MNCT MATCHED THEN

INSERT VALUES(e.employee_id,

Joa> o MS Wga.0 g e Jlo

e.first_name, e.last_name,

=.email, e.phone number, e.hire date, e.job id,
=, salary, =.commiesion pot, e.manager id,

.department _id) ;

xicg Gudoazdl o MS (88 wabgall 03, Sl 98 (aludl JUJl (9 39>90ll byl

Jga> (59 839=>g0ll wllJL Copy_emp  Joa> (58 wlludl Jussy ooy byidl elli g8

. Employees
Copy_emp Jgia> (59 39>90 juc wbgodl Ul (sus 139 byidl &l 385 pac dicg

. Copy_emp Jga> (sl wabgoll &l adlol, pgss WOgw ligly

aliloso owoazdl wblo weSy Ul MERGE 0 ool

(Database Transactions )

-1 Ul o Ay sle (Sgixi

ide Sgixig(Data Manipulating Language) DML s

(INSERT,UPDATE,DELETE,MERGE)

:ode Sgixig (Data Definition Language) DDL s
(CREATE,MODIFY,DROP,RNAME, TRUNCATE)
(GRANT,REVOKE) : sJc Sgixi g(Data Control Language) DCL s

pSsall OMoleo

Time= COMMT T

,
Transaction

SAVEFOINT A

INSERT

SAVEPOQINT B

y  INSERT

1

ROLLBACE

to BAVEPOINT B

.COMMIT,SAVEPOINT,ROLLBACK ,0lsl plasicwl o Molsodl (sd oSzl eliSo

ROLLEACE
to SRAVEPOINT A

ROLLEACEK

SolgVI o9l
bl 822l (sle SV | s pgis

COMMIT ., Insert,Update,Delete, MERGE o
SAVEPQOINT name 20 UlSw ol o> (Jl bbbl hex) wl,wdo

ROLLBACK cod il oluedl S el poi

ROLLBACK TO 0588 (55 8340 Airso Aladi > £92,)l pod
SAVEPOINT name 0o Qs &uj> o€ g2l su> (savepoint )
. ollesll




Josy <od 131 ULl 8acld (50 GWass Sl haz) Commit eVl paiws*
.Commit )ow plaziwl UL L Ms ub...m.” b bhe> o>)|9 DML
:Jbo
Update emp set ename ='ASAS'
Where empno=7782;
s 2=y 0
Commit;
el el ey, ebl (susy 13p9

9 Ll cuod Lol OWasdl 30U oS35 asMe slusl aslSoV Savepoint oVl pasuown™®
el go=ll S,
:Jlo
Insert into emp (empno,ename)
Values(10,'MOMOQ");
Lod gl S ay Sy sSJ @My Juaedl [as bhe> ws)l od
Savepoint a;
Wio Guso wabgo ire Joasy &S a2 ced o
Update emp set sal=2500
Where empno=4444;
U3g . sJoVl Insert  alo> sledl Ug. iyl (89 VI juedl &l cledl eUS Ay ws)lg
.Rollback plazsiwl &b o

OlSall aamd) ol aas (sl wMyasill JS o go,Jl @tV Rollback oVl s
Al gl (88 ey sl

:Jlo
rsiVU pg8:8 Wi Juasi 31 (sl g9l Us,l 13

Rollback to a;



Jas)l asdo

INSERT  dlo> a@awlgs Jslazdl (o] ULl @8lal ggogo Jasll 1is JMs (o Wsli
aslol adoc b=V &b @\ Ulas

Sl J 92> J] A>lg Joeaw @8lo|

il pusll (sde Seiz Jgax (] biéd axly Jxw wlily @lo| puy Bgw a8y yall 0l
I3l dlos d ,Siiw

WLLJI Jga> Wl UMoeaw dac @9l

plazecwl b e Ul Jgas (s3] a>ly Jmew o ,3ST Jss] oSy @dyylall oigy
s sl o Voo IVl ddo> (58 gogi Whiugio e 8,Le (g sVl wljusio
OMaeuwd] 833250 J3VI ddo> asy bl 0idd e (sl Ul Soug

2> Jgd> o Lo (b o€ Jgd> 0\ Wllxw a8lo]

1ia g b o WUl Joas (sl asly Jxw o ,iST Jlss] oSy @ayyhll oipy
INSERT  élo> 3l 859>90)l SELECT  @o> @awlys 131 Joos o oMol / Jzeudl

5iS| ol A>lg puwd Jgi> [ Ji> wlly Jasi %

Joosil dloz (s 8,5 30ll 8uazl pull sl Seizl gy 839390l puill slall iy o>
byl s ol oMol b b Juasidl s sl oMl Ob lole

Joaxdl 0\ UMl guod Joi> [ Jao> U Jani

Joasil @o> (sd 8,95 i0dl saasdl ol Csle Seizd L 839>90Jl pudll kel o Cus
by 3959 pas) Jgasdl gaos wlly s siww @l lade

@izl ladoc sh,>Y liayb cUlsg DELETE e oMzl Bi> googo Lol o
Joaxdl ywo ST 9l Jxaw Wi>

byidl dlo> 58 byl saxs sl oMaeudl [ Jzwdl Bi> oi Bow diyshall 0y
Joazdl Mo gao> Bi>: WL <



I wle o,k

1 Aol

. AV axo ] wle) Oliwow ad9lol SQL asl slaiol 98 PL / SQL

a2l olsdl 59-SJl J=>1> Lo>I)51 piwg SQL asly awolsdl pMeiwwVlg Joleidl Jo>g
.PL /SQL

Jo2) Sa> sde WS PL / SQL Jo> iusiig SQL Jo> Jod PL / SQL as) &w
2wl Ol

: PL / SQL aJ Ll

51eS1 Ly Sy > JShsl wlgsle sl Gur awlwi 49> wali agll 0idg @ JolSil
. JSLoVI wlgslg 3>l axou gy pivg (FORMS)

1 JMs o cldg Wliuadbidl c1d] Gawai PL [ SQL (Siow Gaus & eV Guaai -0

(Data base) p>ls> sJI loplaw,lg (62>19 aliS ) a>lg Job 9 2o SQL groxi
. ole slsV Sgimmo Lyl L)l Sass ldg 6a>19 add> W iwsiii)

89-9 o dJd9 JSLgl wlgsig slixl o e3> Sl J=1> Jo)l PL/ SQL J ,Soy
Oracle forms .oracle reports Joo UlgdVl 0id Jl aul >Vl axleoll
P IS | TV OWPIRWES TN | -1 VR PO ‘

: Modularized gwl,Jl ueki ->

. 2wl I (Blocks) JiS Js1> wllul idoio gaoxiv <l

« LhwoJl o A=)l 2uii ( Nested blocks ) al> el JasJl

Lel> o-Sow JSLinodl Go ol cgoxo sJl dainoll JSlinoll punii a>Ul
. &b L

w-Sov ( Libraries ) wliiSo JSiv 9 Lpsosw aislw 319Sls Whus o 65kiuw VI
. aalicwodl JShol wlgsl G Lpio 85w V1 UI

JShsl wlgsi oo wlesl Sl o PL / SQL >9SJl dutii Siow = >
Jeio aalizeod] GLILWI Elguil (mo Aud)] Juitimisi id] Wlmaiol] a2 mSoy D

c A e S 0dl UL guausdly yeuallg PO, Vg Log.aull

100p ,—0lgl A>19i s> b Ayl @) SV Ulmrowd] e Lol Sg—idig - 9

. OleliiwVlg cUas VI asdleog 2wlwl juw o9 pS=lls
PL/ SQL &als JSuw



Modularize program development

EXCEPTION

100 PL / SQL alis gl Joby UsSiy
Declare o law wawlwl yawd S Lis ¢35 989 Ly Jolaill Olpusioll i si 555 -
(End;) o i (Begin) (o 1w axo,ul Joor e Sgizug wawlwl ,31 655 -
s>Vl go Joloilly axdleoll Joo> e Sgixw ( Exception ) 98 S,z ,5i e3> -
. Exception aakiswoll wlsliiawVlg

:PL/SQL W sl 2wl y JSuiv uoss W Jlodl o
s Lad] (sde b, LlpbU peiy oiuiis Aic 9o

/% the second part : PLsql
rem first program: */

Declare
Begin

dbgs_output.put_11ne('He110 world');
end;

robmaill yasy go s Laul Wl wosss sy Wi Jlodl o



/¥ the second part : PLsql
first program: */
set serveroutput on;

Declare
Begin

dbﬂs_cutput.put_11ne('He110 world' ||" hi');
end;




Ohuiodl wsi 1JoVl Juasll
PL / SQL aLis) soll JSupdl o

PL/SQL Block Structure

DECLARE — Optional
Variables, cursors, user-defined exceptions
BEGIN — Mandatory
S4AL statements
PLISQL statements
EXCEPTION — Optional
Actions to perform when errors occur
END ; — Mandatory

ECLAERE

BEGIN

|¢i¢ |

EXCEPTION

[oe. ]

END ; ‘

auiboio JiSe £ (sJl Qoumniti Siow 2wliswl Ul (sisig aulsad as) @ @ PL / SQL
1>l WW e Joldl Sgixig (Block) aliS gl 8a>9 o PL / SQL 2wl UsSivg
Olelsiw V! cohuudodl ¢ Whugioll Olau,i pwas 989 (S,lis ) & @i s> |
. i)l ol Joddl Js1s> o aswiwoll
Jolig axdlee) aall Olleg Jo> (e Sgizw ((awlwl ) 1 Shasii e3> -0
. oLl
ol bo Uas was 151 piusw 153bog JloeVl saxi (S, ) @ lsliiiwW cj> -
- Joddl datis clol elisiawl
:PL / SQL whleg Joo> daitis
SQL a2l Joo> o 6,e gl o> JS ulg 9 abgiio alold ( ;) aolle gog i
PL /
dnsiadl Axog ploi puo il AWl alosdl ypby slbs| Vg Joldl dusii dic
. PL /SQL procedure successfully completed
9l Declare Jo=Jl aulgi s\ abgsio alold aole d9>9 pac >V -
.Begin gl.Exception
(END ;) alo> ailgi 9 abgiis alold adlc 3959 >V




Aol aoMss pgin Juadllg sl puii e (,Le) Alos G0 JiST QLS Sow -
S Juasidl NiSy Jeawl 2wolswl 6:,8 Joxd S dusw V oSJs () abgiioll

: PL / SQL &y JiSg wiSols glgil e

Loy owo alsldio 9l WIS aluasio USSH Ul Sy PL / SQL &) Jis glgil ui >y

(Sub programs) sdg plec puwl lpade (Slbug Guoud Jl JiSIl 04D punnitiio

: " Anonymous block " dJgpxo alis -1

Il Lpdlw,l ping lpiclw isig Baboidl s dic pass0i pig puwl A Gl 2wl 99

- Wisiiig piosi JS|sl 2dleo

! uxoyy wla>g "Subprograms " -2

At 8 Lpake i Ul oSy ((Jolse) wikoleo Judi 2wldl o JiSg la>g D9

. 2wl
5U; « (Function) &l (Procedure) s>V Jio S50 glgil Il Ola>g)l 04D pumitiiy
............... (Trigger)

. gl @l e WBelediawl pivg JSLYI U s Lebas> piv wla>gll 0idg

-1 Olusiodl plasiowl o

: 9 Whusiodl plascawl (Sou

ol 980 Gy -

Ao pad go Jol=idl -

e 20Ul puw slile U 1> Olusi axwis WUl plasuawi é5lel -

waill % type ¢ % Rowtype plasivwl JM5 o Udg @ilually Juasidl &Jgpaw -
W9 o 91 3908 £9) > Jagio Wi S lagd M (o9 « eV 2 ik Dguw
 OULWI o yano 9 Aniidl U9d Qg oll (o JuuS A9 2uiv low WLLWI bacls

: Whusioll go Jolaill

pis Ul (S iSg "Declare " (i il £l 09 g Wlusioll i pis Vgl -

. Whugioll 0dg) auilaiul pud

 Saaiiid] 552l O Whusiol) 612> pud Jdlg i -

(parameters ) WMoleo)l JM> o PL / SQL JiS o paidl 5 0i Ul (Sou -

. Olugioll JMS o 2ulidl go,e -

Ol usioll £lgil
Types of variables
-1 Gawlwi ae9i Il Glasiodl puitii
Leio £lgil dac (e Sgixig : PL / SQL Wl yusio -1



6>, 20J| Scalar -
( da2=0Jl ) auS ,0JI Composite -
( wolic ) Ly ,Liuoll Reference -
ouS)l plx>VI WIS "large objects" lob -
host  Bind Glyuio Jiw : PL / SQL G Ol jusio -2
PL / SQL ol Olusioll Vol
Jio ,201 63,00 pud I 1 Ul (Sow Vg 85,00 pud e Sgixig : Scalar 65,201 -
Sguw paioll Sgicy Ul Sou V g9il 9 Boolean ( Data  Varchar2 . Number
. Aouid] 04D i Ul Sow V oS 6a>19 goud (sle
: Composite (wuS,dl 6280l ) s oll -
2> £33 o iz Ul USoug a0 wuS)i IS 6550 JS s>Vl yo Acgoxo e Sgixig
g9l U0 5> e Sgicy Ul ySow 99 Record Jio Sa> e 5> JS go Jolaidl pivg
>V > uis pinwg « 1ASDg Data g9l o >l £5>9 Number
: " Reference "( (uslic ) lgy ,Luuoll -
OSou Lgili pud Cowdg Syl Wliudaig 2wl Il it pud Sgiss Wl susioll 0idg
. 2ol 1A 9 aubsi piv ) Egill 1adg Lpolaswiuwi
: "Lob " é,uSJl plx> VI OIS Olusio -
¢ 9238l ¢ y9:0)1 Jio 6 pmS a>luo Wl 2l sl WL o Elgil e Sgixi D9
LY o> piy VWgwg Wlogaw, ¢ wusll

s Ohugiodl go Lp>Isg pud Jss] o

sl 2Vl gl JBaW wlgsie wiyad s yu PL / SQL &l -

dutiidl o) 9 Whusioll JIs puidl J3Y host g9l (o Wlusio plisduw] pi UM -
. paidl 2319 Jssi aogoy (Bind) host Wlyusioll pgii ( run time )

PL / SQL (o8 Olusinll way s

azuall
Identifier (Constant) data type (not null) {:=/ default expr}
aliol
V_ Hiredate Date;
V_deptno number (2) not null := 10;

V_location Varchar2 (15) :='"DALLAS';

C_comm. Contrast number: = 1600 ;



: agnall 2w

ol | Aclgis piils Ul L jusioll puwl 98 :Identifier
WA pid O9uw (sidl Aiowd Jusii ¥ b 98 asu i Sl jugioll Ui :Constant

L

. >aaS px> Wb gl Akeo 9l 3,80 ULS slguw juioll WUly g9i :Data type
Qao Aowiy 1aw Ul wwg dusiidlg <Ll Null aowd 35U @) zwaww V :Not null

59l 'c'sl '22-may-00" Jio @il Gouwd ilS sloww suiol) aulaul doud 99 :Expr

wl

. b auwlu> adoc ol

| QuouuiJ dole b

wsioll Sgizeo e Wl duouidl Aclgd glil ww -

. wU constant gi not null asub WIS aols Ol usiol) alaul pud go9 W -

b JS 59 A>lg juio Gyl -

. Whuioll J1> awilaiul pud gog) (Default) jusi gl (:=) plaskiawl -

: Olusioll plaskivwlg e aliol
11 Jlo

Declare

V_hiredate Date;
Begin

V_hiredate:= '15-may — 1999';
End;

2 Jua
Declare

V_mgr number (4) Default 100;

Begin

V_mgr :=120;

End;

3 Jia

Declare

V_city varchar2 (30) not null :="oxford';
Begin

V_City := 'Dallas’;



End;
52l <ldg (Date) 2wl g9l o (V_hiredate ) aowwl jugio W i aud piv -1 Jlo
92L-15) 2wl D Aouddl 0ddg Sl szl 59 US> Ao gog pug « il
. (1999
aowd wlIdg WU gyl Ailuwo (Sda=)l) w0 Il E9l o Jasio i i 12 Jlio
il sl 08 sy (100) D ausilogil
(120) aU>1> Aoud gog pi Siaiidll £l 99
s il s52dl o9 1 3 Jlo
psd 354 Y (not null) gl o B> 30 Aisuw 9,1 g9l Yo (V-City) Jugio s
s Sdutiil 521 59 (oxford) awilavl aowd WIS as,ld
. i)l 13D 59 ('Dallas’) Goud g09 i
s Olugiol) 85,20J1 195V
. waSLi ol ads 1> el e Sgixi ¥ -
: 65, 480)] £lgiV] (sl aliol
o0 €93l 1adg ag, 1 S, 9l WeMo pi slguw Al Culi (8,> jusio : Char (length)
. Jolidl (59 £ uwl s a>luodl 9
Pit9 w3l Az 6 us2i0 sl 04D S) Ao Asuw WIS (\9,> Jusio :Varchar2 (length )
Wiod juiol] 1id asuw wodl Az bid Laudl A yusioll sMo
B9,> 6 Sguw gogs plg 9> 30 Auw LIS (89,> jusio
9 ko £9l 1aDg SO ju995 pisg Wil B9,)U oy
. (Char) Gslull g9l o csdoul SJ a>lunoll
312 gl il 32760 (swadl ax asuw OIS awaidl GLLL wlw)l g9l 98 :Long
. 9,>
. PL / SQL aopss Vg @4 Joloill pis V ais) long Jio 99 : Long row

>S50 WisSg ails 38 I a>lg WUl o Yl iU wd, Jusio 99 : Number (p,s)
127 Jl 84- Lo S puinc

.« Skl S o s oy avnle p9,Jl WU dac: P

bid S il sl OULS sac S
: Olusiol) 65,20J1 gloil U
. 2147483+ JM> pud iUy (oS i>UY) puxall swd)Jl g9l 99 : binary_integer -
. I8l a>lwwo d5Ug £l ais) asludl g9l Jio 99 : Pls_integer -



( true . false  null) @ bad pud &W iU Ui LSos £9i 99 : Boolean -
. a9 ausluioll WU, laollg b midl LY (9 plsuiaaug

o0, 9l ©d9 i Bu,l Ll e Seizw (wadgl) dusu, Wl Wlusioll g9 : Data -
. @5Mao 9999 (JI 53l Jud 4712 o (2w 9D9

: Ohusio)l Wi e S>> aliol

Declare
v_job varchar2 (15); WYy> 15 Asuw (9> jaio
v_count binary-integer:=o; 20 Aailail aowd iU guo w9, Jusio
v_total_sal number oy [awg Suine S ULil pgio WU gaww o W09, Jaio
v_order_date date:= 23] EumwVl (8 1aw ioj Jain(7.2):= 0;

sysdate +7;
17.25 dioudg Uils pgio WU gu)l o USSH (w09, il jusio
C-TAX-RATIO CONSTANT NUMBER (4.2):=17.25;
true aowiu iawg "null" €,18 i>U V "boolean " s\idkio juasio
V_Flag Boolean Not Null :=True;



: Yotype ano i

i <y puids 91 WULI 8acliy Ugaz (59 3908 eyl pwlwl e it s Soy
il Ugs pyaidl jusiol) "data type” CULWI g9 uaits Ud Jasdl jusiold . Al 0i (Guuw
2 OY Olioll Wy 9 Aigpodl b JosaS ,AD 2uid Ano Wl 04Dg dowd o W b
Lo 1319 ( Mo wabgo ) Lo ULl "praimary key" st =il p8,J1 islg Wio (sw0d, usio
Il S350 W il 9> Il 0D, o U9zl (89 WULWI £8i juasid a>ldl wacd
2o Gl gulwl e DU $9,> (390£) aio 98 Ul ywlwl e ol 2wl Jlosi

Variable g_sal number
Begin

:g sal :=1200;
end ;
/

print g_sal ;

. alSinoll 04D S Y% type dwols 2 s Ui (8, ( d908)

Jlo
Dedare
V_name emp. Ename % type ;
V_id emp. Emp no % type;
V_sal emp, sal % type := 1200 ;
Ideutifier table,cdumn_name%o type : avnl)l asuall
host, Bind Wl ugioll plasiawi
b WS PL/ SQL JiS 2ol usSy g9l 14D Gy

2 b giia ALald () Adle 3909 ate BaY
Gl LN (gsal) suidall ciy 2 dday A
. pl/sql e

(2) sl alaf gudad £ gl 1Aa aladinf Mie
. PL/ SQL 2158 Jala &ty

O ) miial) 028 and JLgdil § aihs Ay
P (e ddidy PL/SQL g5
. print 4




DBMS_output . put_line : plasuiuwi

J=>1 UL yo,e9 Loswaig pud Llpbi logio Lol JSLoVI (s® ads1s als D9 -

PL / SQL JiSg wiSgl

. Il 04 ao i bog Uos) ( set server out put on ) s U Ul L -

:Jlo

SET SERVEROUTPUT ON

DEFINE p annual sal =
DECLARE

v_sal NUMBER(9,2) :=
BEGIN

v _sal := v _sal/12;

DEMS OUTFUT.PUT LINE

END ;
/

60000

&p annual sal;

(*The monthly salary is *
TO CHAR(v_sal));




W1 Lasll
PL / SQL Jo> aLs
dusiil "salash” (/) aeMe gog v PL / SQL &) 59 Jol JS @ulpi 59 -
PL / SQL ( ©sgdl) Jis oo Lpsuw Lo
1 popioll Jad oo izl V 293Ul Yooy Wl Mol guo
9l "dash" (- =) Lo Me bl Jsi 9 i (ala>Mo) Bulei bo sbuw Joxd -1
. (rem) aods ,buull Jgl 9 als gl Ladl
Qoleg (/*) @l 9 GloMe pastiun Ab>Wo ol Balsi sl oo J3ST Jaxd -2
. ada>Moll gl sadaidl aslpi 9 (*/)
: JUo

DECLARE

v _sal NUMBER (9,2);
BEGIN
/* Compute the annual salary based on the
monthly salary input from the user */
v _sal := :g monthly sal * 12;
END; -- This is the end of the block

aruS9 2wlswl ppd e 2w rmall pusi Ula>Mo Jos) la>Moll 04d paskiais
. @9g,20J1 ,90VI Lo Udg Aoc
PL / SQL &) J>1> alola)l JoJI o



SQL Functions in PL/SQL

Available in procedural statements:
~ Single-row number

— Single-row character Same as in SQL
- Data type conversion

— Date
— Timestamp
— GREATEST and LEAST

— Miscellaneous functions

Not available in procedural statements:
— DECODE
— Group functions

"decode "

al> lac bo Ld Laui SQL as) (s "single row function " JigMJI Js -

S, V1 Jlgdl yasug
:Jlo -

L

L

SQL Functions in PL/SQL: Examples

Build the mailing list for a company.

v mailing address := v name| |CHR(10) []
v_address| |CHR(10) | |v state| |
CHR (10} | |v_zip;

Convert the employee name to lowercase.

v_ename := LOWER(v_ename) ;

s Uhuindl Joe Bl alslaiodl wlselldly Jisll
. vl ppaass go (@liS ) Joly oo Sl J31a PL / SQL J=1> oSy -
: ._s\JSIIS wseldl Js b Oluindl Joc 9y -



Nested Blocks and Variable Scope

Example:

x BINARY INTEGER;
BEGIN

Scope of x
DECLARE
y NUMBER;
BEGIN
Yi= X}
END;

Scope of y

END;

Ol () sasiodl Lol =11y ol Joddl 8 aso Joleidl pis (X) sasiod] JSwiadl (o9
. bl Jsldl Lsd biad alos
i avgixi il wlSelll Sy Jeddl — Ul uais WS o9 -
JolJl 14D Lo Jolaidl gabivun Y lpJ o, bl Joddl 14 g1 il wlseddl -
T CA]|

wSglJl auouni go9

<<puter=>
DECLARE
birthdate DATE;
BEGIN
DECLARE
birthdate DATE;
BEGIN
outer.birthdate :=
TD_DATE('OS—AUG—lETE‘,
‘DD-MON-YYYY') ;
END;
END ;

loww VI Latis ilS Olhuaioll Ul Ga> 15] Aol 04D plasiuwls Joldl Guowi S0y
a0 pawl Job JS a9 20 595U 2uogill o M slbel iSe — ssasio WSl J>1>
- JVaiwVlg ppadl (e acluw



: Jlo

<<outer>:>
DECLARE
V_SAL NUMEER(7,2) := 60000;
V_COMM NUMBER (7,2) := V SAL * .20;
V_MESSAGE VARCHARZ (255) := ' eligible for commission’;
BEGIN
DECLAERE
V_SAL NUMBER (7,2) := 50000;
V_comM NUMBER (7,2) := 0;
V_TOTAL COMP  NUMBER(7,2) := V_SAL + V_COMM;
EEGIN
V_MESEAGE := 'CLERK nﬂt*||?_HESShGE:
cuter.V COMM := V SAL *,30
D
EMD:
V_MESSAGE := ’SRLESHLH'||?_HESS&GE}
END ;

>, v_com 9 @sleoll Gowd Jssi pis -1 gg090)l (59
wldosll (outer) JolJdl (59 juzioll |Adg V_message 611> Aoud g9 pis -2 gogoll 9

: PL / SQL (s anibinllg uuwludl Oldos)l gog o
s wipillg Sl sy Lolei SQL Jio
: aliol
vi=v+1 ; w9 dlac Jow) -1

v_flag:=(vl=v2) ; witbuo uweo Jo) - 2
€95 oo UV true aowd v_flag jusioll U V2 Soluw V1 Guls 151 oliwo 1 2 JUJl 9
False i>U v_flag jusioll U v2 Sgluw V1 Soluwiz oJ I5lg Boolean g9i o WY
. null &ouwddl iU null Lda>i uls Iblg v_flag i>Ug



Wl Lasl
PL / SQL &) go wlily éaclas JIS 9l Jelai
PL / SQL aJ (58 SQL Jo>
(select) ol plaskiawl UL 822 o WUl ,la>i
DML olgi plasuawl Ul 8acld (58 Weia) Wlugis WBlol Joc -
control transaction) Ul 8acld go Jelaidl 9 pSxidl yolgl plasuwl -
. save point . rollback . Commit Jio (commands
. Aol Wluugoll (implicit cursor ) wlao plasiawl DML wldoe wl>,o 21yl
PL / SQL aJ 9 select ddo> o

Select name,....... -1 dole)l asuall
Into (variable_name / record_name)
From table
[Where condition]
Sow PL/SQL a2 59 select alo> (sle uasi Sl A>g0 V dolall azwall o b>Moll o
o> pud Justins Wouw Sl (record) ol whusioll slowwl Wassg (into) o> asloi
select
go9i select do> ,>1 (599 from aolS Judg select 6aoci >uw Ay (into ) alo> go9ig
sy s Aol Al e AV () abgsuoll alolall
« Gaawlwl G @, lis1 (where) o> Ul b>Y -
Ay o y)liceoll ULLWI ggig dAc go (§91gin iNto 9 Whuioll UUW ggi9 dac Ul b>Y -
select aols
J=1> Lesog) dldg bis a>lg o 9l 62>l Gowiv select g5 Ul v & Suuwlwl abexlo
« Olusioll

PL / SQL aJ 9 select alo>: U



DECLARE
v deptno NUMBER (4) ;
v location id NUMBER (4) ;
BEGIN
SELECT department id, location id
INTO v _deptno, v location id
FROM departments
WHERE department name = ’'Sales’;
END;
/

Wg,> Ayl Aisuw 09, acgig V_deptno aoww! Lusio wysi pis 3oluwdl JUodl (59
. Bg,> Ayl Aisaw w09, acgig V_location_id aowwi jusiog
: Sdasidl e x| pi
pesuai9 " location_id" Ulsoll 09,9 "department_id " 6,15V 03, ,lisig Select Alo> @
) Joa> o Mdg wuisil e location_id « v_deptno guasioll 9 (into ) plaskawl
Lpoww! sl 8,15V1 e b e Jeai ( where ) Gu> (departments
.(department_name) ' sales'
1 oaidl> 9 29S| Josu V
>ebug "too_many_ows" aouwi sliiuwl spbusw aoud o SU select aos> we>) 151 -1
. 2wl JoSioww Vg lbs
el Linis 149 ( select Ao> e @il pud 1>95 ¥ ) @oud Vg select alo> wes, 151 -2
. 2wl JSoiaww Vg lbs ety clJiSg " no_date_found " aouwl

PL / SQL &) (9 WULWJI gyl o

DECLARE
v hire date employees. hire dateS%TYPE;
v _salarcy employees.salarysTYPE;
BEGIN
SELECT hire date, salary
INTO v_hi;a_data, v salary
FROM employees
WHERE employee id = 100;
END ;
!

— Jio Ao WLV oy go (Sl 59Ul Jio LSOV Luasi 2uiiionns 59SJ1 14D o
. Whuioll wsi 9 % type dwols plasuuwl



SET SERVEROUTPUT ON

DECLARE

v _sum sal NUMBER (10, 2) ;

v_deptno NUMBER NOT NULL
BEGIN

SELECT SUM (zalary)

INTO

FROM employees

WHERE department id =

DEMS OUTPUT.PUT LINE

END ;
/

-- group function

v _deptno;
(*The sum salary is *
TO CHAR(v_sum sal));

60 ;

. select plaskicwl UL €l uuwl iSy Wlhuioll plistiuw] @usuS 2uogs Jlnll [idg
JUJl 59 oS diao 8,1 wabgo Wi o £gox0 9,20 WJ 2uii group function Jocg

» JUoJl lpi 59 Egoxoll 14D o se9

:(Scott paviawnll e)alinl o
set serveroutput on;
declare
v_name varcharz2(30);
v_sal number;
v_date date:
begi
select ename,sal,hiredate into v_name,v_sal,v_date
from emp
where empno=7788;
dbms_output. put_ 11ne( Employee : | lv_name) ;
dbms_output.put_line( salary | | v_nhame) ;
dbms_output.put_Tline( Hire Date " lv_date);
end;
12 JUo

set servercutput on g

declare

v_deqtnc emp . depthno®%type :: =&deptho;

v_sal emp.sal%type;

bagin

se lect depthno,sum(sal) dinto v_depthno,v_sal

From emp

where deptno=v_deptno

group by deptno;
cdbms_output.put_line( depthno

end ;

dbms_output.put_Tine( total salary

"l lv_ deptnc),
| lv_sal);

3 Jln



set serveroutput on;
declare
v_deqtno emp . deptno%type:=&deptno;
v_sal emp.sal%type;
v_deptname dept. dnameotype
begin
select d.deptno,dname,sum(sal) into v_deptno,v_deptname,v_sal
from emp e,dept d
where d.deptno=v_deptno
and e.deptno=d.deptno
group by d.deptno,dname;

deTIS_DUtPUt . pLI't_-l'i I’IE(I B R R R R R R R ) .
dbms_output.put_line( deptno : "||v_deptno);
dbms_output.put_11ne('dept name : 'IIV_deptname);
dbms_output.put_line( total salary : "||v_sal);
dbmS_Dutput . put_-l-l ne(' B Lk R R L R R R R T ) ;
end;

+ &uouuil Aclgd

Naming Conventions

DECLARE
hire date employees.hire date%TYPE;
sysd;ta hira_data%TYPE?
employee id employees.employee id%TYPE := 176;
BEGIN
SELECT hire date, sysdate
INTO hira:data, sysdate
FROM employees
WHERE employee id = employee id;
END;
/
DECLARE
EREOE at hing 1

OFE-019232: exact feteh catirns mede than regquested uaober of roars
OFA-00I12: at line &

slowwl Wl uioll Guowuid b9 2wl ] daiii dic 2w o, el Weds> ol JSuindl uogy
JSlino 0 e 2uiy low WeE o st 1idg (Jsla> 59 sancl) WLl 8acld 59 1]

. wobill 9 Wiy WiSe ppidly duaiil Uil

PL / SQL plaskiwl WUl go Jolaill



aiy by DML @o> go Jolaiu  PL / SQL Ui Wy 20 98 oS : DML Jo> Ld (susig
s Lo put @iyydoy VI PL / SQL @) o Joloii V Lgilds DDL Joo bl sl WS 8 uislo
Jo> 8o Jolriiuw W el 599 >V W1

( merge, delete, update, insert )

insert Vol

BEEGIN
INSERT INTO employees
(employee id, first name, last name, email,
hire date, job id, salary)
VALUES
(employees seq.NEXTVAL, "Ruth’, ‘Cores’, 'RCORES’,
sysdate, 'AD ASST’, 4000);
END ;
/

1 Jl WOloVUL bloi SQL Jio insert @lo> PL / SQL 9
. L9 aalickoll JlgJI plaskiowl -
. ( primary key ) gliaoll pud J>>Y (sequence) wlasiodl plisiawi -
cJgaxd| (59 Lo dg02) Ausailogil pud aslol -
:Insert alo> Jec Jlno

lset serveroutput on;

declare

v_deptno emp.deptno%type:=&deptno;

b v_dept_name dept.dname’stype:="&dept_name’;
egin

v_dept_name:=nv1(v_dept_name, No Name');

insert into dept(deptno,dname)

values(v_deptno, v_dept_name) ;

dbms_output. put_'l'lne('******‘** da‘ta inserted #FFFFidEaaaiianty .,
dbms_output.put_line( deptno : IIv deptno);
dbms_output.put_line( dept name : ' ||v_dept_name);

dbﬂs Dutput put_'l-lne('ﬂ-+++++++++ﬂ-++++++++++++'),

en




DECLARE
v _sal increase employees.salarysTYPE := 800;
BEGIN
UPDATE employees
SET salary = salary + v _sal increase
WHERE job id = ‘ST CLERK’;
END ;
ri

2w ol SV wexwol il Maxdl SJg  PL / SQL >9S5 J>1> (update) alo> adlol Sov
Ay Loud (cursors) liSe whusioll Jio PL / SQL wlilsol 59>9 axwii @l o suiS
. a2l lilSol (8Ug a> s piuw

: Update alo> sJe Jlo

set serveroutput on;

declare

v_deptno emp.deptho%type:=&deptno;

Ig_dgpt_name dept.dname%type:="&dept_name’;
egin

v_dept_name:=nv1(v_dept_name, "OPerations’);

update dept
set dname=v_dept_name
where deptho=v_deptno;

dbms_output.put_line( #*****%%% data updated®*####afaaaiias T,
dbms_output.put_line( deptno : "||v_deptho);
dbms_output.put_line( dept name : ' ||v_dept_name);
dbms_output.put_Tline( F#&#sssssmiasiiaiiaiais .
end;

delete WU

DECLARE

v _deptno employees.department id%TYPE := 10;
EEGIN

DELETE FROM employees

WHERE department id = v deptno;
END;

/

slelro go 3ludl 3851 (58 S oS s Wgpw JSU delete Wisdl Jos LS (Sou



Ul Wl @8l VU Lpassg Jglaxdl Guw byl e bdlxi sl ( integrity constraint)

04D S9A> Sao S, Weuws Laul Lid asulbo update alos: go W ,S5 @l Ol jusioll

. WUl VI
1@y Lud | ozl plasuiawl Wil s 2uogs W1 JLodl

set serveroutput on;

declare

v_deptno emp.deptno%type:=&deptno;
begin

delete from dept
where deptno=v_deptno;

dbms_output.put_line( #####%%% data deleted #F###sssaaassss’y,
dbms_output.put_line( deptho : '||v_deptno);
LI e R A T A N A A e A A A LA | ) ;

dbms_output . put_ T ne (7w s ddede ded e e
end;

Merge i,

DECLARE
v_empno EMPLOYEES.EMPLOYEE ID&%TYPE := 100;
BEGIN
MERGE INTO copy emp C
USING employees e
ON (c.employee_id = v_empno)
WHEN MATCHED THEN

UPDATE SET
c.first name = e.first name,
c.last name = e.last name,
c.email = g.amail,

WHEN NOT MATCHED THEN
INSERT VALUES (e.employee id, e.first name, e.last name,
.,e.department_id);




Merging Data (continued)

DECLARE
v_empno EMPFLOYEES .. EMFLOYEE IDYTYPE := 100;

BEGIN
MERGE INTO copy emp C

USING employees e

ON (c.employee id = v_emnpno)

WHEN MATCHED THEM
UFDATE SET

c.first name = a.first name,
¢.last name e_last name,
c.email e aemail,

. phone mumber e . phone number,
2.hire date = & . hire date,
c.job id e.job id,
C.salary e salary,
C.oommission pot = e commission pot,
c.manager id e . manager id,
c.department id e department_id

WHEN NOT MATCHED THEN
INSERT VALUES (e.employes id, e.first name, e.last name,
e.email, e.phone number, e.hire date, e.job id,
e.salary, e.commission pot, e manager id,
g.department id} ;

. osinlad] Gbadl (9 oS s Wogaw JSU PL / SQL J51s (sabai gil oS, Merge alo>

" SQL cursor " 9 SQL g0l
€ " SQL cursor " 9l SQL o)l 98 o & yw
. al>1> DML alo> Sl dwsidd JSoVI axis 6,511 o wob> £ 98 - >



-: (SQL cursor ) SQL ,uwsoll yoila>

DML alo> 31 Lpade i il Wasuall dac uogs SQL % rowcount -1
- JSLoVI ik
wilS 15 true Aowsy g> 49 Boolean pud g>, 99 SQL % found -2

A>lg o e wiki JSLgVIl Wisi DML alo> ;=i
. Qo yusslly JBYI e

» Al ol yuse D9 SQL % notfound -3

false loil> @9 V ol I>giso ,uivdall ULS 151 b 2uosi SQL % ISOPEN -4

: SOL CURSOR pla=iawl Jlo
VARIABLE rows deleted VARCHAR2 (30)
DECLARE
v _employee id employees.employee id%TYPE := 176;
BEGIN
DELETE FROM employees
WHERE employee id = v employee id;

:rows deleted := (SQL%ROWCOUNT ||

' row deleted.’);
END ;

/
PRINT rows deleted

: MWL JUJl posy
<l>9 varchar2(30) ailly g9.9 Row_deleted ( Bind ) g9l (o jaio =i -
. PI/SQL Job 2,>
HIE N IRE-51 | TS | I
>9oxll £95 yusi o V_EMPLOYEE_ID Qouwl ju2i0 Wy 0
. 176 aulaul aowd i>Lg EMPLOYEE Jga> 9 EMPLOYEE_ID
A V-5 | IPSTH | B
. 176 Sgluw EMPLOYE_ID SVl waall BixJ) DELETE ,oVl pastiaws ©
"aolasuawl Jua9 (3) >9>9 la>V" ( BIND ) o> Bl juiodl paswicwn i O
SQL%ROWCOUAT awuoldl plasuiawl a9g j=xoll Wga.all >Ac .9 gaug
- oi> pi il Wl dac W)

‘ : TRANSACTION CONTEROL STATEMANTS oS>l @los
CAMMIT i ROLLBACK olsi plassiawl PL/SQL &) 535 wiSsly J=1> ySoy -
. SAVEPOINT oVl cUisg



C3] 3]

doioll OLLWJI glgil go Jolidl
Working with Composite datatypes

S, il aousoll GULWI glgil (o aesi b Bow Juaddl 1id (59
index by table(array) -1
record J>.ul -2
1o ole Ulaiay glgiVl 04D jaoiig
aalicxo WUgSo (I LS 1> lpowwusti ySow -
Lolazuiuwl dolel Souw -

record J=uJl :Vgi
wlall o S 9 6580l Uhusioll Jio 99
BA>lg 8a>9S Jolrill puug lposy abuiyre Oluio e d)le Jxandl -
WU Jusdl o axo il i) 9 (structure) J aus,i 9 liso 99 -
.Pascal , ¢ Jio
olos Jglazdl Vg0 o o Jio G D9 -
8 i o Lgio Jga> gl WLl 628 o o pud Jlsiuwl Soy -

¢5>9 salary wu ol number s3> (e Sgixs Ul record Jxal) (Sowo Wiod
....... 1ASDg wbgoll puw) charws,> S,=lg 6,15V p9,J 51 w9,
b9 8a>l9 Aoud A UgS) Jgixdl 0dd o A>lg JS Sg
: dolel)l asuall

Creating a PL/SQL Record

Syntax:

TYPE ¢type name 15 REECORD
(field declaration(, field declaration]..);:

identifier type name;

Where field declaration is:

field name {field type | variable%TYFE
| table.column%TYFE | table%ROWTYFPE}

[[NOT NULL] {:= | DEFAULT} expr]

Jxull g9i 9 : Type_name
Jxaudl J=>1> Jaxdl puwl : Filed-name
Judl S>> sl Jaxdl J=1> UL ggs : Field-type

Ol Lpio Jos pi S Jxadl @i de Sgicw Sl g9 i o 1 Yo/
oacld J=>I1> (number) w9, (Jsud) datatype A JUD Wios diudl yuusiiv
aw09,Jl Uljuioll B9 JSLilg alinl dio Joxig WLLWI

v_id number :



La> g9 W Vgl gai lJ WLl acld 1> Mol >59>90 (number) gl UV
Ao Ao 99w S| 99 Ao Jlo dazw Wawyg W= 1> auasS,i daxig Joeadl 99
ol J=>1> o9

: JUo

Creating a PL/SQL Record

Declare variables to store the name, job, and salary of
a new employee.

Example:

TYPE emp record type IS RECORD
(last_name VARCHARZ (25) ,

job_id VARCHARZ (10},
salary NUMEER (8,2} ) ;
emp record emp record type;

JUJl 9 oS ggill 11D UgSig emp_record_type £9i Laxi piy JUoJl 14D o9
W9 pAouiown Ooaw Sl 98 JUJl 1idg all> gl JUn ggill 14D o LS pJ
WS, g d leab g emp_record 98 >9SJ1 (9 JUJl [idg <l Ay 2wol,wl
Qo UgSo 9 Sl ggill

: JUJl g gl g O]l

PL/SQL Record Structure

Fiela1 (datatype) Fi..d‘zm
|

Example

Field1 (datatype) Field2
id number(6) last_name wvarchar2(25) job_id
King [ Ao PREST

aJWl alozdl Jio Sa> e WS Jowd] clj>] go Jolidl piug
Emp_record. Job_id : = 'manger’;
0dp) Ao Jwolell pug Jaxdl puwl pu absy oo Jxawdl puwl @ Jo VIl ¢ I

rowtype % auol|
59>:90 Jga> (09 Joeudl wuS,yi s 35U Joew Joo Sey Aol odgy
13D Ay 99 J22JU 990 €97 Yol W25 (guaJ) Ul 2lixw V¥ W oLl sacli
not pud9 6a0eVl clowwly WULWI glgil pustiv Jgaxdl auv i3l pis Ldg Jgaxll
default (auo,u9VI) auskilogiVl padlls null
-:Jlo



Declare
Emp_record
Begin
Emp_record. last_name: ='smith’
End;

employees % rowtype;

o> 2ulu Jlsuiuwl 9 "record” Jxaudl plasuiiwl ausus guogs JWI JUJI

Declare

Emp_record employees%RowType;
Begin

Select * into emp_record
From employees

Where employee_id = 100;

"select"

% rowtype a.ol=l Oliuoo

o9 daocVl dacg WLLWI glail a9,20 pac Lolbo Uy ULV oy 9 -

plasiawl Wil OLLWI 2cl8 daocl

LWl dacld

wlly glgilg sac Juai oSowll oo -
WGP CH ||

(select * ) alo> plaxiawl € 10> 6du20 Aol 04D -

% rowtype awoldl plizawl e Jln

DEFINE employee number 124
DECLARE
EMD rec

BEGIHN
SELECT * INTO

WHEERE

emp rec FROM

employes id

INSERT

emp rec.commission pct, emp
COMMIT;

END;

employeestROWTYPE;

employess
kemployee number;
INTO retired emps (empno,

leavedate,

VALUES {emp rec.employee id, emp rec.last name, emp rec.job id,
emp rec.manager id, emp rec.hire date, SYSDATE, emp rec.salary,

» rec.department id) ;

ETIAME , hiredate,

job, mgr,

sal, comm, deptno)

o] 138 placiow] pi Jocw o9

( select * ) axu JlLaiwl guogs JUnJI

Joeul) ildl JSapdl sy @ 551 Jgas (59 allsaY

Index by ]
= 1 O lwl i o Ugsiug daasoll GUWWI glgil o ,>1 E9i 9d9
integer g9l ol binary_integer goil yo wwlwl glics -1

Jxaw €94l gl >,00J1 9l o d90c -2
aude 5949 Vg 50 yut £9il 14D Jgb



9 Ld S ¢ Jio Aoy a2l Sl 9 a9g2.a0ll gl (array) Jsuidl yusi 9dg
.(one dimension) .bs9 A>lg A2y o (array)
: Wwlrll asuall

Creating an INDEX RBY Table

Syntax:

TYPE type name IS5 TABLE OF
{column type | variable%TYPE
| table.column%TYPE} [NOT NULL]
| table.%ROWTYEPE
[INDEX BY BINARY INTEGER];
identifier type name;

Declare a INDEX BY table to store names.

Example:

TYPE ename table type IS TABLE OF
- - employees.last name%TYPE

INDEX BY BINARY INTEGER;
ename table ename table type;

P e Ul x> Jxaw Jocg Wi Ay gk (N jauy 99
il Jsuis giog €94l i - Vol
Lo aiu,si o S goll 14D Lo wYl>g aliol Joc - WL

: wll asuall JMS o

Qououas Sl oJl g9l puwl : TYBE_NAME

( varchar2 ,% type) date, Jsio S 0 9l >20 €95 S| : Column_type
PL \ SQL >9S 59 pizuiwni il A=l gl JUoll 98 @ Identifier

:index by JSud

INDEX BY Table Structure

Unique identifier Column
1 Jones

Smith

3 Maduro

BEINARY INTEGER Scalar




OULLWJI 6acld Jgla> ,uuS 2> auin Sy oS Jsidl o9

s> o JS aslol pi Sl wlpi 9 wlu ol Jgb @) sax Y index by ul b>Y
ol zuuw| Jic

SiJl >Vl dgonllg "primary key" e Sgizw d90c JUd Ul S JSidl o
paill U gogi9 Acgi dAx)

index by =i 9 aulaul pud Joc Sowd : b>Y

: index by e Jlo @

Creating an INDEX BY Table

DECLARE
TYPE ename tabkle type IS TABLE OF
employees.last name%TYPE
INDEX BY BINARY INTEGER;
TYPE hiredate table type IS TABLE OF DATE
INDEX BY BINARY INTEGER;

ename table ename table type;

hiredate table hiredate table type;
EBEEGIN

ename_ table (1) = "CAMERON" ;

hiredate table(8) := SYSDATE + 7;

IF ename table.EXISTS(l) THEN
INSERT INTO ...

END;

/

>V S Gaabgoll clowwl e Sgizw A>lg index by o uiil Joe JUoJl 59
_ ) . 0 pusidl 2wyl e Seiz
JoVl index by 9 (1) 9, wall 9 "Cammron” puwl JI pis JUoJl o
>Vl (index by) 9 (8) 9, wwall 9 VY yo ggawl Uyl IS pis 9
index by :- plasuaw! o JUJI JMS o -
index by puwl a2y () gawsd S>> wall p9, LS pj index by puwl @S
index by J>0b (wwo ) ads JS go Jolaill pis [1SDg
index by puwl (ol p9,): = aowd;

- : _index by aila>
index by 9 >9>90 (o ) ad=dl 0id JD a9,20) D9 - : exist
P9 e Sgizi il index by Js1> LMl dasy iU - :count e
index 9 (o) ads JgU yoldl (primary key) p9,0 il -: first o
by
index by 9 ad> )51 p9y il -: last
.n LM> >aey (index number) g>,s - : prior (n)
(n) LM Saxy adlxdl ad=dl >asy (index number) U :next (n)
index by aulgi o (N) LM> dac guwoy :term (n)
index by 9 n JIm WYlbdl o LMSJI guwoy: delete (m,n)

" record " Izl go index by (slc Jlo
we Wllul JolS wo e Sgicy Joew g9l o LM Joc JUodl 9 o
Loop JSuw 59 Sy oS Wesall JI pisg employees Jgaxdll



DECLARE
TYPE dept table type IS TABLE OF
departments%ROWIYPE
INDEX BY EINARY INTEGER;
dept table dept table type;
-- Each element of dept table is a record

: wolesdl plasuuwl (e 51 Jlo

BEGIN

e:=&nl;

for i in 0..e-1 loo
k(i):=1n(1+l}*tan(1§;

end Toop;

for z in 0..e-1 loop
dbms_output.put_line(k(z));

end loop;

dbms_output.put_line( -------------ccc--- D)
dbms_output.put_line( last item '||k.Tlast);
dbms_output.put_Tline( count of array '||k.count);

k.delete(5);

dbms_output.put_Tline(k.count);

k.delete(3,7):

dbms_output.put_line(k.count);
dbms_output.put_line( -----------------—---- DE
for il in 0..k.Tast Toop

if k.exists(il) then
dbms_output.put_Tine(k(il));

end 1if;

end Toop;

dbms_output.put_line( --------------------- BDE
k.delete;

dbms_output.put_Tine(k.count);

END;




SLuJl 2 |
cursors go Jolall

"cursors” ¢ bo
SQL a2 59 ol 9l alo> Jos) 0 x> piy 8,SIA] gl RAM (59 UlSe £ o,lic 9D
-: cursors glgJl

explicit guy0 -1

implicit oo -2

-: ewaldl ggidl o cursor Joc J>10

Controlling Explicit Cursors

o

' Yes

DECLARE * OPEN * FETCH EMPTY? —* CLOSE
.

* Createa * ldentify * Load the * Test for * Release
named the active current existing the active
SQL area set row into rows set

variables + Return to
FETCH if
rows are
found
-1 IVl guais Jsuidl o
J>1,0 da=y cursor jou
rwyidld>yo -1
Aouwly Sgixaaw 15log cursor i LM o
: ousllal>,o -2
" Olasinllg "query" pMsiw V| alo> Jariig cursor gud lpad pisg

bind"

WLl Lo L pig : LW )la>| al>,0 -3

cursor @Ble J>lwo -4

ligs Joleidl Sou V g 0,SIUl o axuuwng cursor Gle Lpad pivg
. aale a2 gl axid Ju9 " cursor”

: WLLWI go "cursor" Joc ansasS auwogs W1 Jsali



Controlling Explicit Cursors

Open the cursor.

< Cursor
e &
E— pointer
[ |

Fetch a row using the cursor.

— Cursor
[ -
r— pointer

Continue until empty.

‘ < Cursor
pointer

Close the cursor.

Slas pi wwall oo il BB wo wo Wbl go Jolew "cursor” ul >y
stack” Joc @iu,b g ase Joledl pi wal auli g>uVs ot
: 2umal] "cursor” wu,si) aolell asuall

CURSOR cursor name IS

select statement;

pl \ spl Jgb J>1> =il cj=dl 9 cldg "cursor" wayei piy JSwidl 14D 9
"cursor” JU aoladl "select” alo> (59 into aolS pasuiwn V: >V
----\ subquery \ join :lg.w select ddoxd JSuiv Sl Joc Sou

:Jlo

DECLARE
CURSOR emp cursor IS
SELECT employee id, last name
FROM employees;

CURSOR dept cursor IS
SELECT =
FROM departments
WHERE location id = 170;
BEGIN

Wwbgoll 08, (\Edivni Aoz JgVI "cursor” o il Wi pi JSwidl 9
170 Soluw ilso 08, sl hyls¥l GUly (sediuns 3Vl \ aowls
vl b>y
Ay axid pis pJ WY "cursor” ligs Jolrill (SouY UVl su>

"open cursor" cursor gud e

WD Asuall



OPEN cursor name;

aso Jolaill Soy DAy "cursor” gud pi Ld

-1 oy bo A pusl] adec

" cursor” 1ag) o,SIAJl o 5> MAxi p -1

select ddo> Junii - 2
"bind variables" o.9 go9 - 3

Josl) 1 japxid cursor (9 sl Dgauall 0id buwinii pis - 4
orirlao ago Joladl pis (S wo sl e puivgo go9 - 5

s ol bV

pl/sql Joby J=>Is select alo> Jio slasl guis V Ll Bgen) (53l oJ 15| select o>
fetching data from "cursor" o OULLJI ,La>| adoc*

: WLl ,la>] euo

FETCH cursor name INTO

[variablel, variable2, ...]

| record name] ;

Wlasioll JI " cursor” o aud=dl UL gl uwl Lpad piug
"cursor" J>1> ppilu asub 9 Uluioll dac dlel o L

fetch ---- into ---- o> plaskiawl ppluiions Beuw sl Whusiollg

1 WL fetch alo> posig

bVl Olhusino JI "cursor” J=1> o OLLWII )lax] -1
"cursor" J>1> (W1 ) Laxdl wall e i "cursor" juwge Jasi -2

s lpeo Joloillg "cursor”

J=>b wdl LU gl uuwl padd "Loop"” Joo> Joianig

Wl JUJl 9

SET SERVEROUTPUT ON
DECLARE
O EmpIoO

W EeNarmme

FROM
BEGIN
OPEN emp cursor;

END LOOF;
END ;

employees.employee id$TYPE;

employees.last namesTYPE;
CURSCOR emp  Cursor
SELECT employees id,

employeses;

FOR 1 IN 1..10 LOOP
FETCH emp cursor INTO v
DEMS QU TrT. T.PFUT LINE
|1 | v enams) ;

last nams

SMpIlco, &~ endame

W
Frmee ST F
(T CHAR (LY S I |

9 "cursor" 9 sl VUL las| WS o asd JS ol 6 uine Joc i Jlodl (o9

lo,c
vl b))

V920 10 o L pisw AL VRO 0 puue 0 )iS| e Sgizy "cursor” LIS 1]

bid JoVl Bgiw suinell pod boid

LS Warall o, A VgL Ad e o J9I wle Seicw "cursor” LS |3l
wla) éuine I "Loop” JoSu > wwo )3l yoe 9 joiaa9 CUrSOF (59 s\l

closing cursor _gl2/l adoc*
: auall



CLOSE cursor name;

P 1D VIS aso Joloildl (Sow jue Buaug buisi jue "cursor” Jexi dulosll 046
W ey (9o 989 "cursor" walo WLly gl uuwl Wb pi 5l S5 00 axid
"cursor” lig) d x> pi Wl 0,511 juxi piu lrubg invalid-cursor-exception
"cursor" 1i8 Sgicy Sl 2wl gl Jgldl aulgi 9 pii "cursor" (§le audocy
Juosl asy by plbidl g g2l Holaw Jlesiuwl 9 i Lgd asle adec (S
oacd J= 1> dall [Ad Laxi pusg "cursor" o dac gus plsuiamol) A> Jldg
a> x| pac dic "cursor” Ble v U 50 Soluw 99 Yuo Asiwold OULWI
aul aJ

9 A>lg 99 9 lp=xid puiasSil "cursor" (£ Jgiamoll Joloollg

Open cursor parameter

: eumadl (cursor) yaulas*

goidl o D9 V pl g9iso (cursor) VLS 151 bo >axid : %is open Aol -1

Boolean

aJ cursor uls I3l bb >axiJ Boolean ggil o : %not found auolx)l - 2
V ol Voo

cursor uls 15l bo >axiJ Boolean ggiJl yo: %found awolxJl -3

asy Ll Ao Bl guse D9 V ol Weso aJ

CURSOR J>1> Weaall sass g>,iJ: %0 ROW COUNT- 4

%0 ISOPEN quoldl plasuuw! e JUn

IF NOT emp cursor%ISOPEN THEN
OPEN emp cursor;
END IF;
LOOP
FETCH emp cursor...

598l (e 1aw 2gisn ULS 151 9 axisy 29iso Jue(CURSOR) ULS 151 59sJl 1idg
.29 U9 Aolizuiiwl 9
% NOT FOUND awuoldl plazuiowl Je JUo o

LOOP
FETCH <1 INTO my enams, my sal, my hiredate;
EXIT WHEN cl$NOTFOUND;

END LOOP;
"CURSOR" J>I5 W90 a>9s o) 151 (LOOP) oo 29,51 @usaS puogs Jliollg

%ROWCOUNT awolsdl plasuawl (sde Jlo o



LOOP
FETCH ¢l INTO my ename, my deptno;
IF cl¥ROWCOUNT > 10 THEN

END IF;

END LOOCP;
IF @lo> (09 ol plasuiow! 2uogs Jlioll
"RECORD" Jocu)l g0 CURSOR plazkiow! (sle Jlo o
DECLARE

CUREOR emp curscor IS5
SELECT employees_id, last_name
FROM employees;
emp_record emp_cursor¥ROWTYPE;
BEGIN
OFEN emp_Ccursor;
LOOF
FETCH emp_cursor INTO emp_record;
EXIT WHEN emp cursoriNOTFOUND;
INSERT INTC temp list (empid, empname)
VALUES (emp record.employee id, emp_record.last name) ;
END LOOF;
COMMIT ;
CLOSE emp_cursor;
END ;
/

CURSOR go (FOR LOOP ) plasiuwl

CURSOR go FOR LOOP plasciuw| (»So
= iVl et alesd] Ul Cusw
Blg Llsl> FETCH adec Jasws Ll 58 CURSOR pusi -1

FOR LOOP &> @ulgi go LiSuilogisl
a9 FOR Josi i)l CURSOR (glég 2uc gl slac wuyw lplsls 2oaw V-
(li>Y a>, i piv) CURSOR U WMolro Jlw,l Sou -

-: CURSOR go FOR LOOP plaziuwl sde Jlio



DECLARE

CURSOR emp cursor IS
SELECT last name, department id

FROM
BEGIN

FOR emp record IN emp cursor LOOP
IF emp record.department id = 80 THEN

END LOOFP; -- implicit close occurs

END ;
/

employees;

-- implicit open and implicit fetch occur

b>)
FETCH \ CLOSE \ OPEN Jo> 39>9 pic
CURSOR J>1> o WLl jloiuw] 9 FOR >lac paswiaun

Jasdl e alisol

rwowall cursor plaxiuwl e @ 1 Jlo



l/*applying cursor in begin not in declaration®/
set serveroutput on;

set verify off;

declare

Begin

for i in (select empno,ename,sal+comm total_salary from emp) Tloop
dbms_output.put_line(i.total_salary);

end loop;

end;

o151 JSU Gaibbgalll sace WiVl Wbl Lo,s) cursor plasuiawl! : 2 Jlo

set serveroutput on;

set verify off;

/* using cursor to disply data of given dept and
| ho of its employess */

DECLARE

xl int;

v_count int;

vZ2 int;

BEEGIN

for i in (select * from dept) Tloop

dbms_output.put_line( Departement -id 2| |i.deptno);
dbms_output.put_line( Departement name | |1 .dname) ;
dbms_output.put_line( Departement location :'||i.loc);
select count(®) into v_count

from emp

where deptno=1i.deptho;

dbms_output.put_Tline(’ Departement emp]oyess:'llv count),

dbms_output.put_line( ###% ey ) :
end Tloop;

END;




Llull Jasll
Cursor go pisioll Joleidl

cursor g0 WlboloJl J>>I -
: wle)l asall o

CURSOR cursor name

[ (parameter name datatype, ...)]
IS

select statement;

QOPEN cursar_name{parameter_value, ..... Y 1

(cursor) gud awaSge cursor J Joleo wa i ausuS asuall guogi
Wloleoll paziaaig
oy 2wlpwl Cusw axo Wl 9 Jpwl igyo il (cursor) Jex -
Boiall radg LVl ados 9 Iaw Lawlwl leg wiolzoll 0id
ba9 6>5l,0J1 Wea.all e (cursor) J=>1>
: JUo

DECLARE
CURSOR emp cursor
(p_deptno NUMBER, p job VARCHAR2) IS
SELECT employee id, last name
FROM employees
WHERE department id = p deptno
AND job id = p job;
BEGIN
OPEN emp cursor (80, 'SA REP’);

CLOSE emp cursor;
OPEN emp cursor (60, ‘IT PROG’);

Eﬂﬁ;.
d= go Aildlio amaaSe Wleleos (cursor) wy i ausasS Jloll guogy
PL \ SQL >gs

:cursor 9 Wloleoll plazuiaw!l e JUo o
b ool Jga> o Auso §,15] abgo JS Wiy yo s JUJl pgsy




I/*Cursor in varible in defining®/

set serveroutput on;

set verify off;

DECLARE

cursor ¢l (x number) 1is select * from emp
where deptno=x

BEGIN

for i in ¢1(10) Toop
dbms_output.put_line(i.empno|| :"||i.sal);
end Tloop;

dbms_output.put_line (7 iimiiiiiist]
for j in c1(20) Tloop
dbms_output.put_Tine(j.empno|| : " ||j.sal);
end Toop;

END;

sac NiSg 6,15V Glly Lo,y pgsug 6,151 p8, 3L g 12 Jlo
lpabgo

set serveroutput on;

/¥using cursor to disply data of given dept and no
of 1its employess®/

DECLARE

x1l int;

v_count 1int;

vZ2 int;

cursor cl(x dept.deptnof%type)

is select * from dept

where deptno=x1;

BEGIN

x1:=&id_of_dept;

select count(®) into v_count

from emp

where deptno=x1;

select count(*)into v2

from dept;

for i in ¢1(x1) Tloop

dbms_output.put_line( Departement id | [7.deptno);
dbms_output.put_line(’ Departement name |7 .dname);
dbms_output.put_line( Departement Tlocation :'|[|i.loc);
dbms_output.put_Tline(’ Departement emp1oyeas ||V count),

dbms_output.put_Tine( " * ]S

end Toop;
END:

for update alo> o/iziw/



x> Jo= cldg cursor wayei aulps 9 Aozl 64 WOladg

Sl 9l Jrasidl axd pisaw SVl Jgaxdl Sgaal
adoc Uiy A9 cursor 148 plasuawl pasuiauoll pO 1519
>V e Askiawod | Gogiu o) JeaxJ(Luck) x>

SELECT ...
FROM 5 aa
FOR UPDATE [OF column reference] [NOWAIT];

lock Bgall 04 lS 131 Uz g3, (nowait) aols Wlaig
> paswiamn Ja9 o 6j9xx0

: JUo
DECLARE
CURSOR emp cursor IS
SELECT employee id, last name, department name
FROM employees,departments
WHERE employees.department id =
departments.department id
AND employees.department id = 80
FOR UPDATE OF salary NOWAIT;
%k ok 5k ok 5k ok 5k ok 5k ok 5k ok 5k ok >k %k %
where current of alo> oliziw/
ta2all o
WHERE CURRENT OF cursor ; |
: Jlo

The WHERE CURRENT OF Clause

DECLARE

CURSOR

SELECT e .department id, employee id, last name, salary

FROM
WHERE
and

FOR UPDATE OF salary MNOWAIT;

BEGIN

FOR emp record IN sal cursor

LOOP

IF emp record.salary < 5000 THEMN

END IF;
END LOOFP ;

END ;
rd

sal cursor IS

employees =, departments 4
d.department_ id = e.departmemnt_ id
d.department id = &0

TUPDATE employeaes
SET salary = emp record.salary * 1.10
WHERE CURRENT OF sal_curs [=F 1

ol update 9 @sle)l where alo> UlSo Ao 04D pAkiawio
S| duuni 98 cursor 9 Sl wall ULS 13l Wlisog delete gl select
plassiaw! (o Y i (D9 e DML alo>: (58 dule Josll pi

. table g cursor 9 primary key élglwwo b uw
1 = Llasow! oSou (gululdl JUJl 29

where emp_record.employee_id = employee_id
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cUasVlg wlsliiw)l go Jolaill
HANDLING EXCEPTION

C"EXCEPTION "9 Lo : w
wdb e slu gl UWbs ados Gga> e gy PL \ SPLYsb b od @ 2
ISQLPLUS iiull i Jl a>9,59 2wl ul JosSiuwl pac dic guig pisuiaoll
€ EXCEPTION :UiiwVl sgwi Qusas & yw
V SELECT alo> bodic Jio : WUl oaclv JshgVl abwlgs @ d>I> -1 & g
(sliiaw U guiw WLl 8> )i
Ugaiio jul WLl skl JsI Jin : pisuawo]l dbuwlgs 1 o> — u
Wl 1D gui Lpidg
€ EXCEPYION :liw)l axdleo aasas & yw
azo Jolrillg (osbbuol) bl Jusiawl - @ g

ISQLPLUS ol SQLPLUS il @l JI 2wl JU 2ol as i -
¢ " HANDLING EXCEPTION " ulcliiuw)l axdlre @ yw

e
Handling Exceptions
Trap the exception Propagate the exception
FELLRE FCIARE
BEEGIN BEGIN )
Exception Exception
is raised is raised
E]{CEPTIOH¢ EXCEPTION ¢
Exception ‘ . Exception
is trapped EMEE ERDS is not
trapped
Exception
propagates to calling
environment

) : JSadl o
@99 U axleo aJ A>gy V 9 cliiaw] sguin AutuS guogs ouVl cjx]l o
ISQLPLUS @i Jl g5 slicawVl cguiws abbsy Jic (PL / SPL) Joly
Joldl 2, 2osw Aislg sliiiaw V] g qutaS 2uogs & iVl cixdl o
sliiw )l axdlwe doiug (EXCEPTION) > J> 1> 2wl JosSiouwws

EXCEPTION TYPES wlsliuw VI glgsl
-1 ulegi 98 JSLoVl albuwlgs >y - |
Lo @9 20 sl -1
Liwro @9, 20 put sl - 2
A (wa0ll) parviaanon]] @i e douig ol - U



a by bl as>, o £t | P
o) | I—1 | |~ — |
P9 gy piy V U 20 o Lo @9, 20 b1 | -1
Wlali pdgwini | pgigl> B9 20
PLSQ J>I>
PDYss9 Vol ppsursi piy 9L pd 9,0 e o Ul | -2
W lals s> Vi Lo
1> acwlall
JShoVl
piug Vol ppy i piv al> gl W,b e daoio b | -3
abuwles L) 5 ppigd> | 2w uoll LD uisy Prxianol]| i
>8Jl | ale juc d>
099 > giaki
U]l

-1 sVl slbol o
1 dolRll asuall

Syntax:

Trapping Exceptions

EXCEFTION

statementl;
statementd;

statementl;
gtatements;
]
[WHEN OTHERS THEN
statementl;
statementd;

-1

WHEN exceptionl [OR exception? . .

[WHEN exception? [OR exceptiond . .

.] THENW

.] THEN

pisg Aisdleo) A wwlio UsSy Aliiuwl b e g slasl Sl sbbol (Soy

- Sl Sl 08 oS OlslisawVl £55r (58 >
pis SUl cliiiwYl 92 bo Wasy >az wls ( when) @olsy law asdles JS

PVl 9l Lo a8 ,20J] sl W sawbiidl puwVl 9

0 cLiiw )Vl U9d> Ay disuw il Joxdl D9
aRog pug wicliuwll Js adle 99 S,z | > 9dg

sliaw V1A O9d> (e o

1 ] Jsidl 9
Exception e

- il sl 9 avy i i S

Statement -«
Others o

. aisdles pi o) sliiowl Sl asdleo OlebaawV 551 59



:" when others " pl.\:z'i.wl_a aJleoll

e3> Wl wd JSLgVl ubs clisuwl gl Ubs Sl Lga> dic Jud o Lo,c oS
el s i Il 2w asdles @ a9 IS wlsliiwl
Ay 80979 s>Vl gao> axdleoy poiiJ "when others " axdleoll Joc pi U
=S Ll wd iy clidiow W awlinll asdleoll JS1HgVl asw o) causw Olndleoll S
il Al VI 2o5us 2wyl wdgi V U

15 Ulsliaw Yl £j> 9 axlleo gl gogi (When others) o> Ul b>Y
syntax (9 U guiv axdleo Sl A Livog

-1 sVl slbuol 9 aole bebs *

EXCEPTION aolSy wlsliiawVl punsd law -1

sVl JS axdleo oSov -2

Joldl o 29,5dl Jud pii bid 6a>l9 axlleo - 3

» Olsliiaw Yl puad 9 axdleo 51 @ WHEN OTHERS axJleoll - 4

Liwro @8 ,20)lcUas VI go Jolail

Jio bad clo> 20 Jlg> pdg gy Soli Al clowwl lp D9
wllw SU select ddo> £9>) pac dic: No data found
o o )uSU select alo> g9>, Aic : Too-many-rows

>80 o 9 Jlsuiowlg
clgw” cursor " plaziawl s U : Invalid-cursor
Bleo gdg Asle gl goito 9Dg Aid
20 e aouusll 1 Zero-divide

-: licuwo @9 20/l clbas V] oliziwl slc Jlio @

Predefined Exceptions

Syntax:
BEGIN

EXCEPTION
WHEN THEN
statementl ;
statement?;

wizn [ECOIMANEURONSI THEN

statementl;
WHEN OTHERS THEN
statementl;
statement?;
statement3;
END ;

wA> 1319 oass Sl >93] isi too-many-rows Unsdl Wea> e Jsuidl 9
Laul 0dy Sl >gSJI A data-no;-found Uo|
€ I5koJ . o Iginze Ol oSou ¥ oulbasdl ol sy



Luno a9,20 (g9 lpas,si o V el V1 0id Ul >V
nonpredefined error liwwso a99,20 juc sUasV|

Wi 08,1 ligs By (Wlw il >V ) 08, & ISl 08 cliiwl oi Uas Js
. Lo a99,20 sl cUas V1 @d,20) 8,V 04D p At

— -

DEFINE p_deptne = 10

DECLARE @

BEGIN
DELETE FROM departments
WHERE department id = &p deptno;
COMMIT;
EXCEPTION
e [SNSHENESRARARGN e (3)
DEME OQUTPUT.PUT LINE ('Cannct remove dept * ||
TO CHAR (&p deptnec) || *. Employees exist. ");
END;

-1 VU positi UVl 04d axdlen piy S

. il £55d1 (09 EXCEPTION g9l (o asio wiu,si ¢ Yol

sliiw Il o3, gog) PRAGMA EXCEPTION_INIT @lo> plaskiawl pi & Wil

. JUoJl (59 oS Yol (59 @i pi Sl ugiol)

Ao 59 sustioll pawl plastawl Oleliiaw)l ¢35 59 slisiaw Yl adleo pi 1 WU
asdlzog Ay xiwl pis Uasdl Lid wea> aic Jliadl (9 JIS WNEN-TNEN

- Jbodl 59 oS Uasdl o8, dsi SUI usioll plascawb

a9 509 Wgr> Aie Wil Liniy auS) linaro By st 148 Uasdl 1 Ul >y

. JSLeVI

: PRAGMA EXCEPTION_INIT &lo> plastiow! @S 2uogs sJWI Jlioll

/¥PL to discrip the exception , using <pragmas> */
set serveroutput on;

set verify off;
DECLARE

X exception;/*create a variable of type exception®/
pragma exception_init(x,-2292);/%to retreive name of error in x%/
BEGIN

delete from dept where deptno =10;

EXCEPTION

when x then /*using x as name for error?/
dbms_output.put_line( ' this record is master has detail records');
/¥to get number of error?/

[END;

s wleliiaw V] 49,209 SlbuoY JlgMJI



- : (SQLCODE) aJlJI -1
. sl V1 gl Uasddl 08 8550 all> D9
: : (SQLERRM) aJlJJ| -2
vasyg lbsdl Uiy o gowiw il awaddl ddlw )l g0 dlls g
] . ic Wlogleoll
lw,llg Uasdb 3, a9 ,00) Jlga] 0id plasuiuw| dusuS go9) vl JUwJl
. L ol

Functions for Trapping Exceptions

Example:

DECLARE
v_error code NUMEER ;

V_error message VARCHARZ2 (255) ;
EEGIN

EXCEPTION
WHEN OTHERS THEN
ROLLBACEK;

v_error_code : = [EQEG00HI
v _error message t-_; o«

INSERT INTO errors

F 3

VALUES (v_error code, v_error message) ;
END;

tJloM] 04d plaseiw] puogs WJWI Jloll
/¥PL to discrip the exception , using <when others> */
set serveroutput on;

set verify off;
DECLARE

X int ;

y int;

v_sal 1int;
BEGIN

delete from dept where deptho =10;

EXCEPTION

when others then
dbms_output.put_line(sqlcode);/*to get number of error®/

END;

USER DEPINED EXCEPTIONS pAssiwoll (o0 B 20ll sUasVI



oo g (2wrmall) pastumall M5 (o Weins Lpiu,ei pi il sUas VIl D

: JM>
. il g5l (59 EXCPTION €94l (o asio iy i ¢ Vgl
DECLARE
EXCEPTION_NAME EXCEPTION;
BEGIN

s3] 9 g Loy cliiiwl gl Uns (s9uin) 2lsY RAISE dlos: pastiowss : Wil
(il g5l (99 Lo Ay i pi Uadl 14D Ol > ) Saasiidl

BEGIN
RAISE EXCEPTION_NAME;
END;

- Olsliiaw V1 el 8 U 2l diawly axdles Joc : WU
EXCEPTION
WHEN EXCEPTION_NAME THEN

CODES

END;

: JUo

DEFINE p department desc = 'Information Technology '
DEFINE P department number = 300

DECLARE

BEGIN :
UPDATE departments
SET department name = ‘&p department desc’
WHERE department id = &p department number;

IF SQL%NOTFOUND THEN

@)

END IF;
COMMIT;
EXCEPTION

WHEN THEN (:)
DEMS OUTPUT.PUT LINE ('No such department id.'};
END;

. pAstiaaad] o W20 lbs axdleog cluinily W s @ataS uogs Jlioll

UPDATE &> JM> (o ldg 6,15V waog Juasiv poiy Joll 14D 1 gl

J=21 1518 Llgaog g s1all 8515Y1 o9 Mzl ogll paskiwmoll (o wallasg
Aouw | slissow! Liniu 8)15] aJ a>gi V 09, pisuiawoll

Olsliiawl 521 9 qixdleog a>1)diuwl os9 (W_INVALID_DEPARTEMENT )
‘ : . JloJl 9 oS

€ Unzdl ol sl axdlzo pis o) 15] Waz 13lo 1 yw

WU N9 5990 ULS 1310 qugizd (sl aiaddl gl Joldl ol ap=ddl | Joldl 2o5w 1 2
. 6l L) 2,5 ISGLPLUS

W 59 VLS 15 augizy Sl Joll 14D | 25w L1 Jobs J>1s 3990 ULS 1518
b mis o LpJ 255w SGLPLUS

RAISE_APPLICATIONERROR plasuiawl
1 Wl asuall

raise application error (error number,
message[, {TRUE | FALSE}]);




IVl 9 Lpolawiw| Sy
Q aold] bbsdl Alw,) gog MiSy paskiamsd] (o Wyno sliiwl ol Ubs wusi -

: aloxx)| Aswo @s
USSy Ul wwg 0du Sl IS5l Guo 08, guou paskiawol] : ERROR_NUMBER
. 20999 JI 20000 o
wwadl uai g Uasdl Wea> dic o,pb] shwll lbsdl &lw, D9 : MESSAGE
. b 2048 @ Jgb
o0 A Lo Jdwicww Uasdl LS 15] Lol daxwg S, Lis| s3> 989 : TRUE/FALSE
, s (o Qdusw bo Jdwicws S| FALSE aJ DEFAELT aosillg V ol los
 wlib>Mo

e Olebiiw VI 529 Siatiid] el o US 59 Lgolaskiw] Us.w -

. oloi Jshsl slbsi Jio Uasdl jpbi -
: Jlo

Executable section:
BEGIN

DELETE FROM employees
WHERE manager id = v_mgr;
IF SQL%NOTFOUND THEN
RAISE APPLICATION ERROR(-20202,
‘This is not a wvalid manager’);
END IF;

Exceptmn section:

EXCEPTIGN
WHEN NO DATA FOUND THEN
RATSE APPLICATION ERROR (-20201,
‘Manager is not a valid employee.')};
END ;

20202 53, lbs ,LbL pgis DELETE alosw a8isw bo axw o) 15] JLoJl 9
U=l p8,9 Alw,) o9 poiy Wlsliiaw VIl cjdl (08 WiSe Uas ,uao 14D aJluw,g
alo> 9 oS

RAISE_APPLICATION_ERROR

: Jaidl sde aliol
1elas V1 sbbol Jlgse Pragma éles sde (g sJWI Jliodl



/¥PL to discrip the exception , using <when others> */

set serveroutput on;

set verify off;

DECLARE

X int ;

y int;

ex exception;

pragma exception_init(ex,-1400);
v_sal int;

BEGIN
X:=&n;
y:=5/x;

dbms_output.put_Tine(y);
insert into dept
values(null, 'law’, "alex');
select sal into v_sal

from emp;

EXCEPTION

when ex then

dbms_output.Eut_11ne('1t cah hot 1insert

l/“to get number of error?®/

hull in priamry key ');

dbms_output.put_Tine(sqlerrm) ; /*message of error displyed®/

END;
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PROCEDVRES uwls|,> VI

] SUP PROGRAMS du=xo,ull wia>ol

Jio <> Jud liwil pi JSLoVI 1> abgaxo gwlyw 9l Wla>g Jowini D9
uo acgoxo Jox) D <l,>Vlg FUNCTIONS JlgaJlg PROCEDURES wicl > VI
] » wlelh>Vlg Uldol

- Al adoc gl Aous s D Wlu)lg

Wl JSidl o9 oS s>l dae o veSiy Joldl Ul Lo Wil bos

Block Structure for Anonymous
PL/SQL Blocks

DECLARE (optional)
Declares PL/SQL objects to be used
within this block

BEGIN (mandatory)
Defines the executable statements

EXCEPTION (optional)
Defines the actions that take place if
an error or exception arises

END; (mandatory)

eVl wleSe o

Block Structure for PL/SQL Subprograms

<header> —
IS|AS  —

= Subprogram specification

Declaration section
BEGIN

Executable section

EXCEPTION (optional) —» Subprogram body

Exception section
END ;

(HEADER) 98 ailSo )31 ¢35 DECLARE ;2] Jlasiawl pgis SUBPROGRAM (59

. BODY (svouati Jokl duisg 2wl s 9l wly)l g (SPECIFICATION) ol
_ + wiVl Header ¢ j=J1 9 pi
s>l pl @l> 2wolwl g9i Maxi -




«awlydl puwl -

« WA>99) 2wl UMeleollg Jolgll -

. a9 JlgaJl 9 clUdg9 (RETURN) g9>,J1 aond -

BEGIN aolSg gwl | Wi pw Juosi D9 dawlwl AS / IS aols

Shwoll >lgsVI (e Sgicwg BEGIN-END (wlo 98 Sisiil ¢j=Jlgp9 BODY Lol

sVl axdlang zhdiaw! aud pivg wlsliiaw V1 ¢35 Lol 1D usii
: What Is PROCEDURE sl,>Vl 8 bo :yw
UL 8acld (59 au o0 Soug Auso Ao dutiiy p9is Subprogram (o g9 98
xSiodl il e aulediuwl piu SJ SCHEMA objects éaclall o xS

eV dwlell ausall

CREATE [OR REPLACE] PROCEDURE procedure name
[(parameterl [model] datatypel,
parameter? [model]) datatypel,
.11
IS5|AS
PL/SQL Block:

- S Jad Iog>g0 VIS 15] puaddl Jlasaw) OR REPLACE 4olS pastiauws
Udg sVl 51> Olhuain i pis 9l BEGIN aols o law PL/SQL 595 -
Ju9 L=Vl =1 basd Lpolasuiuwl pisg BEGIN aolSg IS/AS w sj=xdl o9
: : « £1,>YUL @oldl END aols
eloilg s>Vl 2, o Jole gl (Parameter) Joleo i>l sl W Sou -
(INOUT, OUT,IN) &\ wikleall
Wil g9i b9 ,SU UMoleoll (09 WULWI £9i Aruw 9l A>Luwo Maxi pAc -
. a&>luwo Ugl ka9 Varchar2 gl Number clguw :
! WilbleoJl gloil
Aoud yuy05 JM> o pivg Jolroll DEFAULT w09Vl g9ill 99 : IN g9l -1
a2 mSiow YV B>V L aousd] 04d plasicawV s>Vl ol bVl 2ol
(FOR- ado> > lac Juio WapS olasuicw! y-Sou V SI IN g9-idl G0 Joleoll
. lloi LOOP)
2o Wl LoVl U315 (o sasiod) pusd] juy0i VS o piug : OUT goill -2
oV plascow! Jud aoud iU Vg s>yl pl.\:u.wl J..S aowd AU Vg s>Vl
LS oY L @ond £l 08 pastiuwng Ubs 2uis Vg
iU Ul oSow sl sha Yl 2,9 1> o paidl ) ou 9d9 IN OUT goill -3
s>Vl plaskiow] Jad aond

s GMJI gVl G @il o



Creating Procedures with Parameters

IN QuT IN OUT
Default mode Must be specified| Must be specified
Value is passed into Returned to Passed into
subprogram calling subprogram;

environment returned to calling

environment

Formal parameter acts as | Uninitialized Initialized variable
a constant variable

Actual parameter can be a
literal, expression,
constant, or initialized

Must be a variable| Must be a variable

variable
Can be assigned a default | Cannot be Cannot be
value assigned assigned

a default value a default value

ioMoleo Lo LoVl sliwl e JUn
rem . MakKIng TI1rst procedure

create or replace procedure pl
is
begin

dbms_output.put_Tline( inside procedure pl ');
lend;

PL/SQL 58S J>I> clh>Vl plassiawls cldi @uaS 2uogs JWI 395Ulg

rem PL: making T1rst procedure
set serveroutput on;
set verify off;

declare
begin
pl;

end;




IN £oil (0 Joleoll (ole : aliol
1(1)Jlio

F @bl (e lposcs INESU! G0 sastio 9 passumal] o Qoud iU poiy

rem PL: makin? First procedure

create or replace procedure pl(X in varchar2)
is

begin

dbms_output.put_Tline(Xx);

end;

:(2)Jbio

IN Parameters: Example

176 » ] p_id

CREATE OR REPLACE PROCEDURE railse salary
(p_id IN employees.employee i1id%TYPE)

IS
BEGIN
UPDATE employees
SET salary = salary * 1.10

WHERE employee id = p id;
END raise salary;

/

Frooadure crepted

>908)l JSudg Quiv i 45U P_ID Joloo i piv (ovlwdl JUoJl 09

. IN g9l ;o0 EMPLOYEES Jga> 59 Employee_id

8229 EMPLOYEES Jga> (59 (UPDATE) Juasi audosy p9is Siwtiidl sl o9
Soluw a9, wbgoll cldg puaridl wiswll e %10 65U 0 (SALAY) i ol
sV 1D plaskiow] die Alss] piv Bouw Sl P_ID Jolzoll

o ludl s>V clediwY JUso *
RAISE_SALARY (176) ; AD slediwl posusw

sl Y A Ly Jod 176 Sgluwi P_ID aowd J>19 s>V
. EXECUTE aloxs PL/SQL >9SS 2,5 y»o oVl el Ul (Soy *
EXECUTE RAISE_SALARY (176);

: OUT gl Lo Joleoll (sde Jbo



oUuT Parameters: Example

Calling environment QUERY EMP procedure

171 » |p_ia
P_name
] p_salary
[ ] P_comm

L g9 (IN €9l 5o Jolao ) wibgall p3, 351 pois JSilly Juall 53
sacs (OUT esdl uo Joleo ) cabsall wires (OUT gsill o Jolao ) cabsall

. (OUT godll (o Joloo ) o9 wbgoll
: o\ Los oSl

OUT Parameters: Example

emp query.sql

(p_id
p_name

p_comm
Is
BEGIN
SELECT
INTO
FROM
WHERE

/

CREATE OR REPLACE PROCEDURE query emp

p_salary OUT employees.salary%TYPE,

last_name, salary, commission pct
p name, p salary, p comm
employees

employee id = p id;

END gquery emp;

IN employees.employee 1d%TYPE,
OUT employees.last name%TYPE,

OUT employees.commission pcti%TYPE)

W9 P Ul

s aowd @ ailS IN g9l o Jolroll Askioww 5951 Ld >V

. pud STIN g9l oo Jolzoll wsd g Ul oSow Y ba>Vg Mo ,laoll
w9 oSy lpo,c9 pusidl Jlsiw! 9 paswiowns OUT ggill o Jolooll yuse cldg

JUJl



: OUT wibsles (ale Seisw ¢l slediaw] augus

PL/SQL >gs J=>I>

- wapsidl g5l (09 OUT Wilboleol) ULLWI 95 g g Oljusio wipi piy -
. WMoleoll 04 louwaio )=Vl clediwl piy oo -

Declare
V_NAME VARCHAR2(30);
V_SAL NUMBER ;
V_CEMN NUMBER;
BEGIN

QUERY_EMP(171,V_name,V_sal,V_comm);
DBMS_OUTPUT.PUT_LINE(V_NAME);
DBMS_OUTPUT.PUT_LINE(V_SAL);
DBMS_OUTPUT.PUT_LINE(V_COMM);

END;
: PL/SQL >eSJl 2,5
. SA> e Jolwo JSJ BIND g9l (0 jaio R pRi pid -
:‘QJQLAS:iﬁ?¥|=LCJiau|}Nq -
VARIALE G_NAME VARCHAR2 (30)
VARIALEG_SAL NUMBER
VARIALEG_COMM NUMBER
EXECUTE QUERY_EMP(171,:G_NAME,:G_SAL, :G_COMM);
PRINT G_NAME;
PRINT G_SAL

PRINT G_COMM
P il Olugioll 04D i 9 (Aol yidl)auliu] pud >9>9 pic Ld b>)
. OUT wlloleoll 9

: IN OUT _ Joleoll plasuaw] (sde JUo

IN OUT Parameters

Calling environment FORMAT PHONE procedure

-
‘8006330575 (800)633-0575" p_phone_no

-q

CREATE OR REPLACE PROCEDURE format phone

(p_phone no IN OUT VARCHARZ)
IS

BEGIN
p phone no := ‘(' || SUBSTR(p phone no,1,3) ||
*)* || SUBSTR(p phone no,4,3) ||
*-* || SUBSTR(p phone no,7);
END format phone;

/

piy Boludl JUdl 9 sVl 2,9 J515 o paddl Jliiwly Jlw,| aud pivg
515 oo 60351 puidl @50 Wldosdl Assg IN Joloo wilS Joleol) puitdl Jliiwl
. OUT @ilS Jolooll guss 59 s>V

. IN OUT Joleo @ sl,>| slediawl




Viewing IN OUT Parameters

VARIAELE g phone no VARCHARZ2 (15)
BEGIN

:g phone no := "8006330575";
END;
/
FRINT g phone no
EXECUTE format phone (:g phone no)
PRINT g phone no

PLISOL procedure successhaly completed.

G_PHONE KO
[ELLER 1ETE

PLEGL procedune successhully complatad

i_PHONE_HO
[E0RIATS

IN gsil go Joleo lS sVl 15 (] Jow i Qoud gog piv sasio guogs Jlioll
Joleo @ilS 6145l douidl 04D Lo awli jusioll uo,e sVl slediow] Ay pivg
. OUT goill o

Wl leoll 0 (9,0
sliw] o> (509 lpawini Luw> Wloleoll pud wuwiyig Yo, pig | @990)l Luw> -
; .(CREATE) sL,>VI
 Bisb Bow Wl dowill oasug Joleoll puwl 1S5 pis : pawll Low> -
e paw V| G 53V yasly 8990J] s> puidl yasy uo,e oo GuiYl -
. DELAUT auol> plasiuw] (sde : Jbio

DEFAULT Option for Parameters

CREATE OR REFLACE PROCEDURE add dept
(p name IN departments.department name3TYPE
B [DEFAULT ’unknown’|,
p loc IN departments.location i1id%TYPE
[ DEFAULT 1700) |

Is
EEGIN
INSERT INTO departments (department id,
department name, location id)

VALUES (departments seq.NEXTVAL, p name, p loc);
END add dept;

/

Drocedure craated.

g09 9 DEFAULT plasccwl IN gl oo Wlusiol) iiliu] doud gog ySooll oo
61 s s>Vl slediow] (Soy i alais] pud o) lpil go 29U Moleoll pud
: . Wlolzol) JlSwl

- Jio Sl Ul oSey bl Jliodl (59



[BEGIN
add dept;
add dept ('TRAINING’, 2500);
add dept ( p loc => 2400, p name =>'EDUCATION');
add dept ( p loc == 1200) ;
END;
/
SELECT department id, department name, location id
FROM departments;

a1l pud 5959 Wloleo Uel s>Vl £l pi sleiow W (JoVl @iu,dall (58
. DEFAULT

. OMoleoal) g990Jl wws oVl ey piv bl @bl 59

pawV o s>V (e i W @i )l

- 20 g990Jl9 puw W Auoxi Too s>Vl (el Al asy bl



DECLARE SUSBPROGRAM s> =S 2wl

CREATE OR REPLACE PROCEDURE leave empl
(p id IN employees.employee id%TYPE)
Is

PROCEDURE log exec

IS

BEGIN
INSERT INTO log table {(user id, log date)
VALUES (USER, SYSDATE); B B

END log exec;

BEGIN
DELETE FROM emplovees
WHERE employee id = p id;
[log exec; |

END leave emp2;

/

sVl s dilediow] pivg sl =15 s sl Joe piv Ul GSow JLodl o
5> J>I> Joc pig leave_emp2 o, s> Joe pi JUodl 28 bid s>, Wl
Sillg LOG_EXEC (v 15 c,>] ( BEGIN QolS ¢ is o ) A poldl wu il

. JUoJl 9 WS LEAVE_EMP2 (s>, dl sVl 1> ailexiow] i

ad pi Sl ol oYl J5 15 Seaw I el Y] slediow] Sos V : >V
LOG_EXEC 1,51 (it Ul Sy ¥ U @l 1s (sds 1l sl LSy iyl
. LEAVE_EMP2 | ,>VI _w.cpl Joby sl ol )31 > 9

s o el o sl elediawl

CREATE OR REPLACE PROCEDURE process emps
IS

CURSOR emp cursor IS

SELECT employee id

FROM emplcyeeg:
BEGIN

FOR emp rec IN emp cursor

LOOP
raise salary(emp rec.employee id);
END LOOP; B B

COMMIT;
END process emps;

/

. PROCESS_EMPS :I,>Y¥1 J>I> g RAISA_SALARY :,>Vl clai piv JUoJl 59
€ =1l <LVl 9 EXCEPTION of Ubs was 15] Gasw 15l & gw

w1 LoV Wl 2e,sdly aixdleo piy 1 s>Vl (9 axdlwo A OIS I3] : 2
259 1Ml >Vl (o9 abiidl 04 s 595)| Wi axdleo A Luwd ULS I3]g
W1 Uil 09 s sy w1 s>V J



Handled Exceptions

Called procedure

Calling procedure ~» PROCEDURE

PROC2
PROCEDURE IS
PROCL ... S0
Is BEGIN
. .o = Exception raised
BF{%N E}.{FFPTIDN{—— Exception handled
PROC2 (argl) ;| |END PROC2;
P P S —
EJ_“_:]?PTIDN Control returns to
END PROC1I; calling procedure
| g.| Oi>
DROP PROCEDURE PROCEDUR_NAME; : ol asuall
DROP PROCEDURE RAIS_SALARY; : Jlo
tolsl > VI Lol

ue U auc oo 651 9 asbgoll cslowwl oy JUWI <>Vl pgsy :Jlo
 ACTNTN]

create or replace procedure p_dept(X number)
is

cursor cl 1is
select ename from emp where deptno=x;

begin

for i in ¢l loop
dbms_output.put_Tline(i.ename);
end Tloop;

end;

r 39 Ll <>Vl plaseiwl



set serveroutput on;
set verify off;
declare

a number;

x exception;

TNt
c int;
begin
a:='&Depthno’ ;
b:="&deptno2’
c:="&deptno3’ ;
p_dept(a);
dhms —output.put_Tine(
p_dept(nvl(b,0));

p_dept(nvl(c,0));
exception
when x then

end;

Eragma exception_init(x,

-6502) ;

dhms_autput.put_11ne( SRS

plC’' enter number not charaters’);

:OUT g9l IN g9l o wloleo plastiuwl uogs s>l @ Jbo

create or replace procedure

p_s(x number,y out number,z out nhumber,w out number,p out number)

is
begin

select max(sal),min(sal),sum(sal),avg(sal) into y,z,w,p

from emp

where deptno=y
group by deptno;
end;

r alcdiowl awsaus

set verify off;
declare

y humber;

Zz humber;

w humber;

p humber;

q number;

begin

y:=&n;
p_sCy,z,w,p,q);

end;

set serveroutput on;

dbms_output.put_Tline( Deptho:
dbms_output.put_line( dept max:
dbms_output.put_Tline( dept min:
dbms_output.put_line( dept sum’ ||
dbms_output.put_Tline( dept averag




wlel| ) |
CREATING FUNCETION JlgJMJI sluwl

€ PL/SQL 59 Jlg I (5B Lo & w

. Qousy 89 puwl &) SUPPROGRAM 2wl v s : 2

aic ailediw) (SCHEMA OBIECT) Jio wlluwl 82cld (58 Lphaas pu @l)ly -
. bl

. “expression” audoc gl jusi (o s3xS wlhig -

. "parameters” LVloleo A>U Ul L (Sovg -

>aoadl Qs by JSapdl 9 Anyd D9 Aoud Wl Jlgadl plaskiuw] pis Al

UuS)9 8a>19 Aouwiv allMl g>,i Ul w9 (procedure) :L,>Y1 JSaw dgS o

s £5>9 “header” Lwi, e3> Wl Vol @oud (o LiST g Ul (Sow >V

il £5> (9 return aolS g.09 pivg S,lis| 9Dg Siukii £5>9 Siakii £5>9

. JOVI (e 6219 60 Siwaiidl ¢35l 58 WiSg header

. stored function wuwi OLLWI sacld 9 abgaxoll Jlgallg

il Oleb,> ¥l puSss gada)U PL/SQL (o <UiSe SQL @l o JlgMl clai Soy

. b&d PL/SQL J>I> oo lgJ cladl o

1 JlgJI clid qvolell asuall

CREATE [OR REPLACE] FUNCTION function name
[ (parameterl [model] datatypel,
parameter? [model] datatypel,

-]

RETURN datatype

IS |AS

PL/8QL Block;

61>l9g RETURN alo>: (sle Sl sl o9 Sgisw Ul L dlul >gS Ul bV
) : Ul > W agwall JMs o JOVI e
] Al Lo ol D9 CREATE FUNCTION alo> -
vl >V ) ke cladl @ piy Oguw sl Al puwl FUNCTION_NAME -
) . ( UNIQUE ussy Ul wx paw V1 14D
0ddg &l J| ,,09 ol Jawyi Bguw il LMoleoll :PARAMETERS -
11D juy g Vg bid IN goill o WMoleo b9 [MODE] a>U aJluJi
. Joleoll wyy2i 9 IN aols wusi V 1A goill
€95 > o dlAI @i 15 ;25 D9 RETURN DATATYPE -
. WLLWI g95 a>luws 9l amuw >9>9 pac >V OLLWI
. 0dafii pis WOguw SAJI PL/SQL >9S : PL/SQL BLOCK -

s @l eliw] >l *



Creating a Function

Editor
’Cude to create

file.sgl
function

iSQL*Plus
‘Luad and execute file.5q1|

- =,
Dracle‘ Source code |

‘ P code ]Functinn
created

—_Invoke L(3)

P D9 Wl Jocg sliw] J>1ro guog) Jsuinll
(SYNTAX) ol >3l @is -1

>9SJ| COMPILE ao>,i -2

o Joslls IV plassaw] -3

c . "RETURN” &Il (58 doud gl>)] adoc -4

o9 WiSe L s <Ll aJlall (HEADER) ywlyJl 9 RETURN aols JB>| v
TEW Y| PN | PR

RETURN &ols (,SJg IF alo> go 85lc (SJg RETURN (o wlolS 8 2w
i ol oD ba>lg

,«*’

: ISQLPLUS & 9 alb> L] *

. SCRIPT koS alas>g &l Loldl 593l &Ls -1

L aJlal COMI?ILE adocg SCRIPT aloJl s -2

. Compilation :Uo>1 a9,20) SHOW ERRER plaswiow| -3

. &l plaskiow] piv &lal COMPILATION adoc 2l xic -4

ISQLPLUS @&iw 9 IVl clinil sde Jlo *
CREATE OR REPLACE FUNCTION get sal
lp id 1IN employees.employee 1d%TYPE)
RETUERN NUMEER
I8
v_salary employees.salary3TYPE :=0;
BEGIN
SELECT salary
INTO v _salary
FROM employees
WHERE employee id = p id;
RETURN v salary;
END get sal;

/




aouwl (parameter) Jolzo iU get_sal lpoww! al> clinl pgsiy JSidl 59
Joaxdl 9 (EMPLOYEE_id) >90=)l JSud gy A>Lg IN g9ill o0 9 p_id
o>, Wouw il WLLWI g9 Saxi il RETURN aols <> L (EMPBYEE)

o Al Qo] UlhaRiolU W =i BEGIN aols ( IS pw il 0dd

IVl S, END; aolSy g9 BEGIN aolsy lay Sl Sl cjdl Y>> 59 -
pi V_SALARY uzioll (59 agaug P_ID Sgluw a9, S| wbgoll iy Hlicw .
- Al (piiig jazinll 14D g>,0 RETURN Josy

. wbgoll 14D iy il wbgoll p9, J>] dllaJl o o)l

) . . : Al clediawle daais *

€94l o juio 9l PL/SQL dJols 59 clguw juin 9 w9 Ul goei Ul L -
. PL/SQL 2,5 «uls I15] BIND

. PL/SQL >9S5 2,15 all> plasuaw! usuS 2uogs JWI Jsuull

Executing Functions: Example

Calling environment GET SAL function
117 - p_id
-ﬂ RETURN v_salary

1. Load and run the get salary.sql file to create the function

@—l- VARIABLE g salary NUMBER

@—h- EXECUTE :g salary := get sal(117)

@—‘.I- PRINT g salary

FLASCOL grooid rd Fuccasmtul ¢ coplatad

O_FALERY

(NUMBER) >c £94J] (o G_SALARY Qouwl jusio wusi i @ JoVI dooull
W9 O 0l jusioll 9 g @55 il @owddl w09 Al daiy Wl ool

- JoVl Lol
. PRINT aolS plasiawl susioll doud guboy 1 W ol

s JlgJ| plaswiww] Lljo *
o A JS oo o alSiaod] waisi e doiss PL/SQL Ul laylw LS -1
Aol (silgd] Jodl 2l Joddl 04d gaoxi o WDassg Sa> (e alSinoll
Wl WS Jigl JMs (o cUS puvg . pVI

. Jlg Ml plaskicwls SlgSVI é:lasy adled Jaso 65U -2

ULl glgil Go Al Jgli awilssl -3

. dai0)l aw bl Oldos)| buuwwi -4

: SQL o9 Al plasiw] qususS *



Invoking Functions in SQL Expressions:
Example

CREATE OR REPLACE FUNCTION tax(p value IN NUMBER)
RETURN NUMBER IS
BEGIN
RETURN (p value * 0.08);
END tax;
/
SELECT employee id, last name, salary, tax(salary)
FROM employeeE -
WHERE department id = 100;

Fiunchion created

EMIFLIXTEE D L&ET RM&ME Had &Y Tk Gola L)
108 (Groonnog 12000 aEn
108 et 000 120
113 [Chen B200 BEE
111 [Sosrrs 1700 B1E
112 Jrmar L] B2l
113 Popyg KOOn 5§52

6 nows 3k kecled

G Jo> 9 PLISQL 59 Wcluwil pi all> pl.\ml QS 2uogs Bl Jsill
s aJdWl oSV o8 SQL w9 ol vl uS.w_g SQL
. SELECT ao> (s\9 6w oll 620Vl (59 - 1
. HAVING , WHERE Jo> 9 b il -2
. GROUP BY, STARE WITH , ORDER BY Jo> -3
. INSERT alo> 59 VALUES alo> -4
. UPDATE alo> s\9 SET alo> -5




1 SOL wlmei (09 JlgMI plasiw] bg i

- JSLoVI 9 Lphaas> i @l> UeSi Ul -1

) - a9 IN goill o WMoleo Juits -2

. Wloleos PL/SQL WUl glgil o g SQL glgil o WUl Jusi -3

Wbl glgil wads SQL wlily gleiV (@vldl) axdlall wLl glgil g, -4
CGwn)g ... DATE , VARCHAR2 , NUMBER Jio WUy >, 9 PL/SQL
- TABEL , BOOLEAN , RECORD Jio

- DML Jo> e Sgizxi ¥l e V -5

- Joaxdl s (e pMeivw| Joxi Jo> e Al Sgixi vl g V -6

wldoce i Joor e Sgixd Ul gwoawnw V SQL o SH o el JigJl -7
. (ROLPBACK) or (COMNIT) Jio TRANSACTIONS

:logcooxos 8> 09 a9 "2 AU podi Al cliwl guogs W1 Jsidl :1Jlo
create or replace function f1( x1 number,x2 number)
return number s
begin
return(x1+x2);
and ;

: SQL & 9 Wlasuiow| @usnS 2uogs JWI JSLill

Enter statements:

select £1(5,7) =1
from duzal;

Execute I Save Script Clear Screen Cancel |

| F1(5,7)
| 12

USIS] 8 JI 14D juicig 09, J>U pgii Boolean ggill o all> guogs :2Jlo
at p8,J1 ULS I3 False w9 »2adl o S| ULS I3] True o g5 sl oo S|
<UD

create or replace function fl2(x number)
return boolean

is

begin

if x >0 then return true;

else return false;

end if;

end;

/

€95 D9 Boolean aoud g>,i iV SQL @iw 9 Lpolasuivw! oSou V 1 Ul B>V
.PL/SQL @i 9 b9 >9>90




Restrictions on Calling from SQL

CREATE OR REPLACE FUNCTION dml call sgl (p sal NUMBER)
RETURN NUMBER IS
BEGIN
INSERT INTO employees(employee id, last name, email,
hire date, job id, salary)
VALUES (1, ‘employee I}, 'empl@Ehmpany.com',
SYSDATE, "SA MAN‘, 1000);
RETUEN (p sal + 100);
END;
/

Function cresied.

UPDATE employees SET salary = dml call sql(2000)
WHERE employee id = 170;

UFDATE employees SET aalary = deml call s 2000
L

ERRH ot le 1

OFEA-D4081: 4sbls HR EMFLOYEET 1= mutating, tdggen'function mer nol see it
ORA-DESLE: et "HROML Ol S0 Loe 4

OFA-D651Y: ol Ime L

Ul JSuiv UiSg SQL J>15 (o (sEdiwni DML (sle Sgixi dl> 2in

. L w>laoll

ralld Vi auauS *
DROP FUNCTION FANVTION_NAME; 1 Wl ausaall
DROP FUNCTION GET_SAL; : JUo

. bliwl s e a>gionll Gl>Wally 2uall JS @l Bi> e



il S>JI  Lasll

[P I-31EY

“SYSTEM & OBJECTPRIVLLEGES” Us\SJ uog ool 2uo
CREATE ANY TABLEUga> i sluiai] axid Jio pUaill 2uo o axio 80 (o ,iS| JUd

JUloJl Jaw e
GRANT CREATE ANY TABLE TO GREEN;
. ' SYS gl SYSTEM pi=uiwn Ju9 o Lpmwio piv Oli>Mallg guoll 0idg
: * OBJECTPRINLEGE " wlWSJI guo
oo o> Sgicw loilyg (SCHEMA) J> 1> puaso il plasuiuw] e Ggizdl D9
- W puwl e A Mall
ALsboo Joi> Jasi aux>Mo SCOTT pisuawmodl guoy @ Jlodl Jaww e
: wwMs EMPLOYEES
GRANT ALTER ON EMPLOYEES TO GREEN; ) ]
) CREATE ax>Mo < ugsy Ul o5l PL/SQL gl ol cly>] ol dls> Linis U
9l (DROP) Wi> gl (ALTER) Jua=i Layl ciSos au>Mall 0id albouwlyg PROCEDURE
- (Joby) 595l 1id Apnis
2 ol @ @l SCHEMA 2,15 LilS sk 9l doiss >9sJl o I Jeddl 13D Uls 13]g
O UsSy Ul Ugdug a>l ey LilSIl 13D (sJ] Jsuosll axio pus uI w>w SCHEMA sy

. ROLL 5,0
ASlo 595 i dasis 9l Wi of Juasi ol cliny S pasiwsi ANY aalS prziwl

» ylis| @ ANY aols uI b>Y . b aoldl SCHEMAZ, > o) su>

dasid Wl 15] I 14D w>lo UeSi 9l EXECUTE ANY a>Mo b UsSy Ul -
| | R

9l FUNCTION gl PROCEDURE sJc aJYalU PROCEDURE aols : vl b>Y -
. PACKEGE

1 O ol Jus ady, bbll Ol Madl gusd 6 i lodl asy bl

Joaxl Jio Sl plazkiaw] aa>Mo pi LA guoy cldg 1 o uwlall asy ]l -

Jio s ISl datis @u> Moo ,5 1 p Ao guoy Wdg @ puawlwll jue ass,bll -
i Mo W pastanoll 11D i Jeaxdl 148 85luoy peii il 0idg)allI
+ (3wl Jgaxddl go Joleis Ul Hais ¥ SJ &l

. AUTHIDCURRENT_USER alo> plaziaw] -



Using Invoker’s-Rights

The prmedure executes with the privileges of the user.
Scott ~ EMPLOYEES

CREATE PROCEDURE guery employes Ly
(p_ id IN emplovees.employee id%TYPE, i'--"
p nama OUT emploveas.last nama%TYFE, |-

p salary OUT employees.salary%TYPE, T
p_comm OUT

employees.commission pot®TYPE)

Fu'm-::n CORRENT_USER SCOTT.
QUERY EMPLOYEE

I3
BEGIN
SELECT last name, salary, . ’—,'
commigsion_pect 1 ) ¢
INTO p_name, p salary, p_comm q_ =
FROM emplovees -
WHERE employee idsp id; Green
END gquery employee; — 2

w9 Al gl s>V Joss Ul JS,9V1 L] 9 aloxdl 04d plastiow! 2uogs JSwinl
. Wilgi Joss Vg pasuiamolU @l dus>Mall 392>



: USER_OBJECTS plasciw| *
Jio . SCHEMA 59 Wil Wllug glgil gao>r A9 ,20) VIEWII 04D pasuiuig

SELECT

FROM USER_OBJECTS;

Sl puwl :OBIECT_NAME; g\Lctssmg
W s SV siu,sill 08,)1 9dg : OBIECT_ID
e (e < &I < s,>]) 0581 95 :OBEJECT_TYPE -
. sLawYl 2w, : CREATED -
. S 8 Juasi pi 2w, ,31 : LAST_DLL_TIME -
. J\SU COMPILE ao>, 63lc| widgg gu,b : TIMESTAMP -

. Moo ol Josl) 2dlo Sl &> : STATUS
. ALL_OBJECTS gi DBA_OBJECTS Jio wUs\SJI a8 ,20) VIEWS plasiwl uS.w

: USER_SOURCE plaziuwl * ]
abgaxoll UL g OULLWI 6acld o LI cly oS gl yaussle Jg.a=l)
. DBA_SOURCE Laulg ALL_SOURCE cUiSg9 USER_SOURCE (VIEW) p)>wiaw
: iVl le LSSuuza

w Il ouwl : NAME
o A0y Al (el LS clguw (ISJI g9 : TYPE

. Il 39S Lo 9l @SS bl 09, : LINE

. 2w uall auS S 595U Lol wawl : TEXT

USER_ERRORS : plasiwl| *

1 e Sgixig slas VIl yogai e Jguasl p.lzuw_g

. W&l puwl : NAME
: : . W&l ggi : TYPE -
 Uosd) Cuwiyi 9l Jdawdaasi 09, : SEQUENCE -
- Uosdl @ Sl dooull pS, 1 LINE -
« Aol 59 Uzl @990 gl UK : POSITION -

Lb:dl alw, you : TEXT
nglS;sSJIg\SLb:u A> al> 9 dh.o

CREATE OR REPLACE PROCEDURE log_execution

Is

BEGIN

INPUT INTO log table (user id, log date)
-- wrong

VALUES (USER, SYSDATE):
END;
/

Warreng: Procedurs cre abad with compiation smos

1 VLS Ul a9 20 S0y

SELECT line || */ || position POS, text
FROM USer errors

WHERE mname =
ORDER BY line;

‘LOG_EXECUTION'

POS TEX

4T  PLSO0MWE: Encauntened 1ha spambel "FTO" whin dapeclng 6o
PLS00003: Encavrieed iha spmbel "WaALUES”
symbal “YALLEE" was ignared

Ef PLSI0WE: Encouriersd the spmbgl “ERLE

al thie Tl = . [ %

&4 e eopeciiong and of The fol ks ng B - limik Tha

SHOW ERRORE oV plasuiuwl



SHOW ERRORS OBJECT_TYPE OBJECT_NAME

SHOW ERROR PROCEDURE LOG-EXECATION

: JUo
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